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From earliest times, mankind has recognized water as the guardian of its 
safety. The medieval castle relied on its water-filled moat to discourage attack 
Today, water is still man’s first line of defense against disease and fire 


Che vital pipelines which form this first line of defense are the prime concern 
of farsighted water works officials. More and more of them are turning to 
LOCK JOINT CONCRETE PRESSURE PIPE on the basis of time-tested 
pe rlormancs The danger of crippling the city’s water supply and sanitary 
facilities through burst or ruptured pipe does not exist in Lock Joint pipelines 
Che pipe’s initial high carrying capacity is permanent, assuring ample water 
and pressure to combat the hazards of fir 


With Lock Joint you can benefit from these advantages in a virtually ageless 
pipeline which will require very little, if any, maintenance 


Visit ovr Golden Jubilee Booth Chicago—12-17 


LOCK JOINT PIPE COMPANY 


East Orange, New Jersey 


es Office Chicago, Ill. « Columbia, S. C. «+ Denver, Col. + Detroit. Mich. «+ Hartford. Conn. « Kansas City 
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It doesn't take long to make a 
trench dry with a Homelite 
Gasoline Engine Driven Pump 
on the job. Doesn't take long 
because it's easy to get it to 
the job... no planking, no 
hauling ... one man sets it up. 
Yes, and it doesn't take long 
because a Homelite is quick 
starting, fastest self priming 
and gushes water out as much 
as 15,000 gallons per hour. 
Eliminate delays ... save 
money .. . with Homelite 
Carryable Pumps. 


HOMELITE 
CORPORATION 


705 RIVERDALE AVENUE 
PORT CHESTER, N.Y 
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Panel for operation of two Control for Permutit Precipite- 


Control for Precipitator and Cubicle for Precipitator which 
Permutit ion exchange wnits. 


tor, filters and water softeners. 2 mixed-bed deminerolizers. clarifies and softens woter. 


he’, 
" 


Main control panel for 2 Precipitators, sodium and 


Control for Permutit Precipitator, hydrogen-cycle 
hydrogen-cycle softeners, degasifiers, and pumps 


Control for Permutit soften- 
softeners and 2 mixed-bed demineralizing units 


ers (hot process) and pumps. 














Panel for operation of three Graphic control for eight Permutit ion exchange units 


Control for Permutit two-step 
for demineralizing sugar solutions in a large refinery 


mixed-bed demineralizers demineralizing equipment. 


be 
® 


Alarm system for Permutit Control for Permutit soften- Permutit control panel for four gravity filters installed at 
© wo step demineralizers. ing equipment (hot-process). the new generating station of a large eastern utility. 


Why we make our own panels: 


Life might be simpler if we “farmed out” our control As a result, we talk in terms of over-all results. And 
cubicles and instrument panels but we like to build you get complete service from one source. 

every major component of a PERMUTIT water-condi For further information, write to: The Permutit 
tioning or ion exchange system . . . so that we know it Company, Dept. W-5, 330 West 42nd St., New York 
will do its specific job properly, 36, New York. 

That's why these panels . and the hundreds of 
others in power plants, chemical process plants, manu 
facturing plants and municipal water works . . . are 
designed by Permutit engineers and assembled, wired 
ind piped in Permutit factories 


_ 
That's why we design and build our own special Le ] TIT 
parts such as multiport valves, strainer systems and 


chemical feeders. That's why we make our own ion a a 
exchange resins. 


WATER CONDITIONING + ION EXCHANGE 


© Wonks, Reg. I BS. Patent Of. Published month is y Seranton Publishing Co., at 5th and Ferry St... Lafayette 
j a8 matter at the post fice at Lafa tte, Ind., under Act of March 3, 1879. For subscription rates, see Contents 
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WATER SUPPLY « SEWAGE DISPOSAL 
INDUSTRIAL WASTE TREATMENT 


COMING ARTICLES 


Future Planning of the Spartanburg, S. C., Water System Simms 


Clarification and Softening by Sludge Contact Units Calis 


Water Plant Modernization at Orlando, Fla Stanton 

4 Full Cycle in Chlorinator Design 

New Pumping Station and Purification Plant at Columbia, Tenn 

Seventeen-Year History of a “Transite” Sewer Gillen 

Industrial Waste Treatment in Ontario Province DeLaport 
( haniwm 


Eye 
A arasst/ 


Storm Water Flows at East Bay Utilities Sewage Plant 
Measuring Flows in Sewers by the Ohmmeter Technique 


Centrifugal Pumps (A Continuing Series) 
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Chicago's Quest for Potable Water 


by Langdon Pearse 
AWWA Conference Technical Program 


A Complete Adequate Source of Water Supply 
by F. S. Friel 


Maintenance of Filter Instruments 


by T. D. Nulty 


Water Works Instrumentation and Control (21st of a Series) 
by G. E. Symons, Ph. D 


Research on Recovery of a Polluted River 
by B. W. Dickerson and Dr. Ruth Patrick 


How to Select and Care for Sewage Sludge Filter Blankets 
by W. L. Shedden 


Streams and Sewage Treatment (First of a New Series) 


by Don E Bloodgood 


Over-Under Relief Sewer Design Simplifies Construction 


by W. A. Marcon 


A College Town Finances Sewage Treatment 


by M. T. Skodje and E. R. Baumann 


Meetings Scheduled 104A 


New Equipment 108A 


Manufacturer's News 118A 


New Literature 127A 


subscriptions in the U.S. and Canada $3.00 per year; $4.50 for two years; $6.00 for three years. Other 
countries $1.50 per year additional. Single copies 25c. 
(Member—Audit Bureau of Circulation and Associated Business Publications, Inc.) 





in Cleveland's Sewage Disposal 
Improvement Program... 

WROUGHT IRON PIPE stands 

guard against corrosive attack 


There's plenty of evidence in Cleveland's Southerly Sewage 
Disposal Plant improvement program to show that the City’s 
planners put a great deal of emphasis on economy of operation. 
One outstanding example is the extensive use of wrought iron 
pipe. More than 115 tons of this corrosion-resistant material 
was installed in the following services: 


Sludge digestion and elutrition Perforated pipe diffusers 
tank piping Expansion tank piping 

Cold water lines—1” to 2'A” Air piping 

Downspouts and leaders Air intake piping 

All heating piping Diesel oil piping 

Handrailings Exhaust gas piping 

Blower lube oil piping 


The entire program is supervised by City of Cleveland’s 
Director of Public Utilities, Emil J. Crown, and is under the 
direction of Commissioner of Engineering, G. W. Hamlin, and 
Commissioner of Division of Sewage Disposal, G. E. Flowers. 
The corrosion hazard in each of these services is well recog- 
nized. Many engineers, from all sections of the country, 
can certify how effective wrought iron pipe is in combating 
the condition, and providing long, economical life. Our 
bulletin, Wrought Iron for Sewage Treatment and 
Disposal Installations, discusses these, and other 
services, and documents wrought iron pipe’s out- 
standing performance in each. 
\. M. Byers Company, Pittsburgh, Pa. Established 
1864. Boston, New York, Philadelphia, Washington, 
Atlanta, Chicago, St. Louis, Houston, San Francisco 
Export Dept New York, N.Y. Available throughout 


ihe world 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 

WROUGHT IRON 

TUBULAR AND HOT ROLLED PRODUCTS 
ELECTRIC FURNACE QUALITY STEEL PRODUCTS 


Water & Sewace Works, May, 1955 





RAINS 
MAGNIFY 


TURBIDITY 


PROBLEMS 


Ferric salts have proven their ability to 
coagulate waters of widely varying 
turbidity. Spring rains increase turbid- 
ity for those who must treat surface 
supplies. The use of Ferri-Floc will 
simplify the treatment of this high tur- 
bidity. Ferri-Floc is partially hydrated 
Ferric Sulphate that has the ability to 
convert these high turbidities without 
radical dosage changes. 


Performance is Proot — 


A large filtration plant Superin- 
tendent has this to say: 

For coagulation of high turbidity 
with a high PH we have found Ferric 
Sulphate to be superior in all cases and 
we would not hesitate to recommend it. 


Drop us a card for your 
copy of this booklet that 

“>, contains valuable infor- 
mation for you. 


TENNESSEE fs : “ CORPORATION 


617-629 Grant Building, Atlanta, Ga. 
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Shenango Valley Water Company converts six filters 


to ALOXITE underdrains 


Che Shenango Valley Water Company started operation in 


1884 with five miles of mains serving 600 customers and 
80 fire hydrants. Today, its 140 miles of mains deliver an 
average of 7 MGD to 14,000 homes, businesses and insti- 
tutions in the Sharon-Shenango Valley region of Pennsy!l- 


Vantaa 


The company’s eight filters have a capacity of 8 MGD 
Its first ALOXITE aluminum oxide porous underdrain was 
installed in 1952. Since then, five more filters have been 
similarly modernized the sixth set of ALOXITE plates is 
ibout to @O Into service 
This informative 56-page 
rhis continuing program of filter modernization speaks booklet covers porous 
media for all fields of fil- 


tration and diffusion. 
with ALOXITE underdrains: elimination of upset beds Waten' es Ger your Hee 


complete backwashing freedom from mudballs copy today. 


well for the operating advantages provided by filters built 


minimum loss of head 


lt is easy to see why the Shenango Valley Water 7 A R of Oo ia U N D U A 


Company has been able to keep so well abreast of the Registered Trade Mark 
growing water needs of the area it has served so long. 
The company's management and engineering staff de- 
serve much credit for their progressive policy. 


Dept. X55, Refractories Division, 
The Carborundum Company, Perth Amboy, N. J 
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WILMINGTON, DEL. 
Porter Rapid Sand Filter Plant 


(COMPLETED IN 1953) 






METCA LF & EDDY 


Engineers 


Boston, M 


ass, 














Main Operating Panel showing Builders Chronoflo 


View of the filter gallery showing Builders Filter Oper- 
Receivers for metering principal in-plant flows. 


ating Tables with Loss-of-Head and Rate-of-Flow Gauges. 


Residents of the City of Wilmington can point with The plant includes Builders Meters and Controls, 


pride to this 16 to 24 million gallon per day filter plant. 
The trim modern lines of its exterior and the orderliness 
of its galleries are indicative of the plant’s high functional 
efficiency. Design and engineering were carried out by 
Metcalf & Eddy in cooperation with W. Compton Wills, 
Manager and Chief Engineer of the Wilmington Water 


Department. 


installed by the mechanical contractors, Riggs, Distler & 
Co., Inc. of Philadelphia, sub-contractors to Baton Con- 
struction Company — of vital importance in maintaining 
efficient plant operation the year ‘round. For complete 
information on Builders Water Works Equipment 
installed in the Porter Rapid Sand Filter Plant, write 
Builders-Providence, Inc., Providence, Rhode Island. 





BUILDERS-PROVIDENCE 
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D. YOU realize that sewage corrosion may be 
eating up your investment in tanks and equipment at 
this very moment? You can call a halt to this waste 
with Pitt Chem Tar Base Coatings. 

These durable, thick-film coatings lick the toughest 
corrosion conditions because they're made from one 
of the most corrosion-resistant of all materials—coa/ 
tar pitch. They outlast ordinary paints many times 
over—yet they cost no more per gallon. They are easy 
to apply to metal, concrete and masonry. Your own 
men can learn how to do an excellent job in a few 
minutes. 

You can sum it up this way: No other material does 
such a complete job of protection at so little cost. 


Let's get started on your sewage corrosion problem 
today. Call or write us now, and we'll gladly have a 
Pitt Chem engineer survey your needs. 


weo Sees 





COAL CHEMICALS * AGRICULTURAL CHEMICALS * FINE CHEMICALS © PROTECTIVE COATINGS © PLASTICIZERS + ACTIVATED CARBON © COKE « CEMENT + PIG IRON 
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VASTLY INCREASED POWER... POSSIBLY ATOMIC. .. highly compressed into smaller 


space, may give Man an engine that will enable him to sustain individual, wingless flight. 


100 years from now... 


WE MAY “FLY LIKE THE BIRDS” 


Time and the future will reveal many wonders... 


But in that Jules Verne-like world of tomorrow you'll find 
one familiar note: water and gas will still be carried by the 
dependable cast iron pipe laid today. 

Throughout the nation, records show that over sixty 
American cities still use cast iron water and gas mains laid 
more than a century ago. No pipe can match cast iron’s 
demonstrated longevity. And today, U. S. Pipe, centrifugally 
cast, is even stronger, tougher, more durable. 

U.S. Pipe is proud to be one of the leaders in a forward-look- 
ing industry whose service to the world is measured in centuries. 


U. S. PIPE AND FOUNDRY COMPANY, Generali Office: Birmingham, Alabama 


A WHOLLY INTEGRATED PRODUCER FROM MINES AND BLAST FURNACES TO FINIGHED PiFa. 
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In addition to offering Aqua Nuchar activated carbon, Industrial is vitally interested in 

performing other services to assist in the intelligent use of its product. One phase of this 

activity is to provide technical service to you in your own plant 

Without obligation, Industrials technical staff will be glad 

a) to make a complete taste and odor survey of your plant, 

b) to assist operators in the techniques of running Threshold Odor Tests, 

c) to advise as to the most efficient methods of producing palatable water, 

d) to check the influences of other chemicals used in your water treatment and recommend 
how Aqua Nuchar activated carbon may best be used in conjunction with them 

In providing palatable water, Aqua Nuchar activated carbon costs only a few cents 

per capita per year. Its adsorptive power provides effective taste and odor control 

and has been found to give an added sparkle to water 

Take advantage of this added Aqua Nuchar service by calling us today! 


New York Central Bidg. 
° kz S <b 230 Park Avenue, New York 17, N. Y 
ite ltt Tel | Pure Oil Bidg. 
NUCHAR 35 £. Wacker Drive, Chicago 1, II! 
ae use J Lincoin-Liberty Bidg. 
Givision wen wrgime pulp end paper compony Broad & Chestnut Sts., Philadelphia 7, Pa 


2775 S. Moreland Bivd., Cleveland 20, Ohio 
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meters 
conserve It 


- better! 


ITH more than 508-million pairs of 

shoes purchased last year, leather 
production is one of America’s most vital 
industries. Yet, from the cleaning of hides 
to the final finishing of shoes, it takes far 
more water than leather . .. in tanning 
alone approximately 162 gallons of water 
per hide. 

The Badger water meters used through 
out the nation help conserve water for 
this need .. . just as they do for homes. 
They measure water accurately .. . pro- 
vide a precise check on water usage and 
waste make water departments more 

efficient and self-supporting 

As waterworks men everywhere 

verify, Badger meters do the job 
dependably serve through the 

years with little or no attention 





Badger Meter Mfg. Co. 
Milwaukee 45, Wisconsin 
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Hagan has the answers 
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WATER WORKS 
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rapidly growing demand has your water works 
sting at the seams then Hagan Automatic 
trols and Ring Balance Meters can help. Of course, 
cant exp ind your mains or increase your pumping 
pacity but we can improve the efficiency of your 
pul incation plant 
Completely automatic and metered filtration, con- 
trolled and recorded at a central panel, will free both 
operators and supervisors for other duties and provide 
lependable, efficient, economical operation. Rate of 
flow, loss of head, basin level, chemical feed and auto- 
matic backwash control are all handled by equipment 
manufactured by Hagan Corporation 
Hagan equipment has long been recognized as out- 


HAGAN 
WALL 
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standing in handling problems of automatic control 
and metering and will help you get maximum per- 
formance from your existing facilities. 

Let us help you modernize your existing plant and 
work with your consulting engineers on control and 
metering for your new plant 





Visit the Hagan-Calgon exhibit in Booths 72-73-74 
at the American Water Works Association Conven- 
tion. Inspect our equipment and talk over water 
management problems with Hagan and Calgon 
engineers. 











HAGAN CORPORATION 


rere Hagan Building - Pittsburgh 30, Pennsylvania 


CALGON 


Hagan offices in Principal Cities 
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The Safest Meter to Buy— 


AMERICAN 


“American Meters assure full revenue for 


all the water we pump because they 


Because it S register so accurately, even on the 


smallest flow. That's why, as Superin- 
S O A C C U R AT E tendent, | feel safe when | buy American.” 


@ Repeated tests show 

American Meters sustain their 

accuracy for many years. Their 

unusual performance is due to the 
thicker measuring disc used 

only in American Meters. It forms a 
more efficient seal against slippage. 

The purpose of a meter is to measure the 


water. The safest meter to measure all of it, is American. 


BUFFALO METER CO. 


2909 MAIN STREET * BUFFALO 14, N.Y. 
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Planning a force main? Remember... 


You can't beat 
Steel Pipe For Strength 


When you're pumping sewage under pressure, 
you can rely on Bethlehem Tar-Enameled Steel 
Pipe. It stands up under the toughest conditions 
with plenty to spare. The chart below shows 
one reason why. 
Here are some more reasons: Bethlehem Tar- 


Enameled Steel Pipe has the resilience to with- 


sion and ensures high flow coefficients, year after 
year. Whether you use mechanical couplings, 
welds or rivets, you get a tight, leak-proof line. 
And, remember, we are equipped to produce 
lined, coated and wrapped pipe up to 96 in. ID 
at our Steelton, Pa., pipe shop. 

That's only part of the story about Bethlehem 


stand the pounding of heavy traffic; it has the Tar-Enameled Steel Pipe. For complete informa- 


great beam strength to span washouts; and it has tion, may we suggest that you call the nearest 


a smooth coal-tar enamel lining that resists corro- Bethlehem sales office. 


PRESSURES OF STEEL PIPE 


1/72 In. 
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PRESS 
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THEORETICAL INTERNAL 


5/16 in. 


MAK 
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PRESS 





1/4 in. 3/8 in. 
MAX 
WRK 
PRESS 
Psi 


7/16 in. 
MAX | 
WRK | BURST a 
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PRESS 
Psi 


MIN MIN 
BURST wr 


PRESS tert 
Psi 


MAX 
wr werk BURST 
is/PT PRESS press | 

Psi Psi | 


1390 
1250 
1135 
1040 


MIN MIN 
BURST wr 


1AM PRESS .8/FT 
Psi 


890 
800 


(2430) 9% 


'2180 | 107 
5 124 
136 | 
170 


206 


85 
94 
109 | 


775 
700 


2080 
1875 
1700 
1560 
1250 | 
1040 
890 


665 
600 
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400 
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500 
| 465 
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2780 
2500 
2270 
2080 
1670 
1390 
1190 
1040 


(1735) 73 
1560 | 81 
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1300 | 102 
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255 
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475 | 

395%) 1210 
335 | 1040 
299 | 910 
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260 | 
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24 69 


30 86 


36 106 
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200 
170 | 
145 
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520 
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The recommended minimum wall thickness is approximately the pipe diameter 
divided by 165. Pipe heving this diameter-thickness ratio, when backfilled 
and properly tamped, will withstand any depth of cover 


For buried pipe, the reco ded um thicknesses ore shown im 





mediately above heavy block line 














Based on use of ASTM A-283, Grade B Steel, 50,000 psi min. ultimate tensile strength. 
“Under certain conditions stiffeners may be required to reduce deflections. 


interna! pressure, psi 

thickness, in BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Stee! Corporation. Export Distributor: Bethlehem Stee! Export Corporation 


allowable unit stress = 

60% « 27,000 (yield point) = 
16,000 psi 

radius of pipe, in. 
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HERSEY COMPOUND WATER METERS 


have repeatedly proven their superiority for the accurate 
measurement of all rates of flow, over any other single unit or 
assembly of meters. All bronze cases 2” to 6” sizes inclusive. 


Bargains are Poor Investments 


HERSEY MANUFACTURING COMPANY 


SOUTH BOSTON, MASS. 
NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA — DALLAS — CHICAGO 
SAN FRANCISCO — LOS ANGELES 


BRANCH OFFICES: 











Roll-On Joint Pipe For Permanence! 


The ROLL-ON JOINT pioneered by the American 
Cast Iron Pipe Company and accepted as a standardized 
joint of the cast iron — pipe industry, is now avail- 
able in both large and small diameter pipe. Roll-On joint 
pipe was introduced sixteen years ago. 


Roll-On joint pipe is cast centrifugally by the Mono- 
Cast process in sizes 2” through 48”. Standard joint 
materials, including rubber ring, jute and bituminous 
joint compound are furnished with the pt pe. Roll-On 
joint pipe is easily and quickly assembled by unskilled 
labor 


This type of pipe is offered as an alternate for 


standard Bell and Spigot pipe. Having a positive 
rubber-packed bottle-tight joint, Roll-On is lower in 
first cost than other types of joints. It is included in the 
new Federal Specification WW-P-00421 as Joint Type II. 

The above illustration shows 48” AMERICAN Roll- 
On Joint pipe being used in the construction of a 7-mile- 
long water supply line in Texas. Depending upon local 
conditions, the contractor laid from 500 feet up to 1,000 
feet per day. The final tests on the line dond the Roll- 
On Joints to be borttle-tight. 

Users of this type of cast iron pipe are enthusiastic 
about it. 


SEE US IN CHICAGO 
Booths 54 and 55 A. W.W.A. Conference 
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1905 - GOLDEN ANNIVERSARY - 1955 
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A GENERAL FILTER WATER TREATMENT PLANT 
WILL FIT YOUR NEEDS LIKE A 


Prescription / 
r 
That's right! General Filter actually prescribes a water treatment plant to fit the 
individual needs and requirements of each industry or municipality . . . designs, 
engineers and constructs it to assure an adequate supply of pure water. . . to 
proviie dependable, economical, trouble-free operation over the years. 
That's why more and more industries and municipalities are in- 
stalling General Filter water treatment plants. They know they 
can depend on General Filter to solve their problem the right 
way. No job is too big or too small. General Filter's field-trained 
water specialists will prescribe a plant... its experienced en- 


gineers will design it and its skilled construction engineers will 


build it to fit your needs exactly. 





i lee 


re —* iat x a 
Find out how General Filter solves Water Treatment problems f \ F ilt C 
er ne wander ia een a ear mc a G enera (\ | er ompa ny 
solve yours. AMES, IOWA 


Write today for complete information ... no obligation... 
"yours for better water’’ 
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STEEL PIPE solves headroom problem as 
Newark modernizes vital water control station 


Back in 1800, the community of 


Newark, New Jersey, used a water 


upply tem of hollow logs. To- 


day, over 50 miles of huge steel 


primary feed lines rush upstate 


water to more than half a million 
people 

Focal point of this system, which 
includes nine major reservoirs and 
over 150 square miles of water- 
hed, is the Bloomfield Avenue 
Tower, terminal for five of the six 


f 


main feeder lines. Modernization 


recently called for replacement at 
the tower of 35 small double-gated 
valves with 8 new cone-type valves 
and requisite piping to handle the 


system’s high pressure flow. 


Low headroom and critical loca- 
tion made pipe selection particu- 
larly vital. The problem was solved 
with Alco Electric Welded Steel 
Pipe—1650 ft of 48-in., 450 ft of 
36-in. and 30 ft of 60-in. pipe. 
Through it will surge over 85 mil- 


lion gallons of water per day. 


CITY OF NEWARK uses strong, efficient Alco Electric Welded 
Steel Pipe in 36, 48 and 60-in. diameters and pons sections 


hown above) at vital Bloomfield Tower contro 


Feomomber these Key pecitures 
of ¢ Alo Geol Fpe 


STRONG: Unaffected by vibration. Maximum re- 


istance to shock, and to overloading due to earth 


movement and washouts 


EFFICIENT: Positively watertight 


ot flow 


ECONOMICAL: Low first cost. Long lengths, light 


weight for easy installation 


DURABLE. Life in water supply installations esti 


mated conservatively at 75 to 100 years. 


Warer & Sewace Works, MAy, 1955 


Minimum num- 
ber of field joints. Smooth surfaces for highest rate 


station. 


ee ee ee ee ee ee ee ee ee oe 


Furnished in diameters from 20 to 
120 in. and lengths to 40 ft, Alco 
Electric Welded Steel Pipe is speci- 
fied the country over for its 
engineered strength, efficiency, 
economy and long life. 


So whether your installation is 
large or small, special or standard, 
havea talk with your Alco Products 
sales representative. He will give 
you complete technical data—plus 
expert help with your own special 
problems. 


COMPLETE, modern facilities and many years of experience enable 
Alco to fabricate top quality low cost pipe for almost any instal- 
lation, standard or special. 


ALCO 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY 


DUNKIRK, N. Y. 


Sales Offices: New York, Chicago, Dunkirk, Los Angeles 
Kansas City, Houston, Tulsa ond Beaumont. 





Lincoln, Nebraska continues modernizing 
WITH PFT “CONTROLLED DIGESTION” 


This unusual trickling filter plant at Lancaster Sanitary 
District #1 in Lincoln has undergone 3 major expansions 
in 18 years. It provides an excellent example of building 
for modern treatment on the base of full utilization of 


existing structures, 


In its 1937 expansion, the District converted 5 small 
rectangular Imhoff Tanks into digesters, installing a PF7 
Floating Cover on each. Floating Covers were chosen for 
their positive scum submergence, flexibility of operation 
and safe utilization of gas. 

Another digester was added in 194] a 65’ circular 
digester, again equipped with PFT Floating Cover along 
with PFT Gas Safety Equipment. 

Lincoln’s latest expansion came in 1953 when an 85’ 


diameter digester with PFT Floating Cover was installed. 


PFT #750 
Heater & Heat 
I ai hanger 
Gas-fired 


In addition, a PFT Heater & Heat Exchanger unit was 
added (750,000 B.T.U. per hr.) for efficient and economi 
cal sludge heating. Fired by the sludge gas itself, the 
heater consumes the absolute minimum of purchased fuel. 

A well planned gas safety system was also installed in 
1955, including the following PFT equipment: Waste Gas 
Burners; Flame Trap; Pressure Relief with Flame Trap 
Drip Taps; Auxiliary Flame Cell; Gas Check Valves; Gas 
Pressure Gauge. 

Congratulations to Lincoln on making excellent use 
of older equipment in building a highly modern, efficient 


plant ! 


De Blac / A } eats h 
esign of J Consulting Engineers, 


) ib 
plant by Kensas City, Meo 


waste treatment eauinoment 


exclusively since 1893 


PACIFIC FLUSH TANK CO. 


424| Ravenswood Ave 
Chicago 13 lig ‘ 


CHARLOTTE * JACKSONVILLE ° 
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“CENTURY” PIPE 


is made of asbestos fiber and portland 
cement—two practically indestructible 
materials. Its extreme durability means 
extra long life. Highly resistant to 

soil corrosion, immune to tuberculation and 
electrolysis, it assures maintenance-free 


service and consistently lower pumping costs 


More and more cost and tax-conscious 
communities are turning to 

“CENTURY” Pipe. We will gladly 
furnish information about its advantages. 
Write today for booklet 

"Mains Without Maintenance.” 


QUALITIES THAT MAKE “CENTURY” PIPE 
ECONOMICAL, TROUBLE-FREE, LONG-LIVED 


NON-TUBERCULATING 

NON-CORROSIVE 

EXCEPTIONALLY STRONG 

DURABLE 

IMMUNE TO ELECTROLYSIS 
». TIGHT JOINTS 

SMOOTH BORE 

EASILY, QUICKLY LAID 

LIGHT WEIGHT 

LOW COST 


Century” Pipe meets the A.W.W.A, ASTM, and Federal Specifications for asbestos-coment pressure pipe. 


KEASBEY & MATTISON company « AmBier + PENNSYLVANIA 


Noture mode asbestos . . . Keasbey & Mattison has made it serve mankind since 1873 





Water & Sewace Works, May, 1955 





"Little Boomer’’: Oliver OC-3 crawler 


and hydraulic boom 


Nicknamed the “Little Boomer”, this Oliver OC-3 with 
hydraulic sideboom is proving highly successful on all types 
of light pipelaying operations. 

The OC-3 is a tough, compact crawler that packs a big 
21.85 drawbar h.p. Its size and weight handle a surprising 
amount of heavy-duty work, yet it is easily and inexpen- 
sively transported from job to job on a light trailer or truck. 

Differentia! steering on the OC-3 keeps power on both 
tracks, even on turns. You can edge up to the ditch smoothly 
without jerking. Crawler traction lets you work in all con- 
ditions. And the OC-3 handles as easily as a car and man- 
euvers quickly in tight quarters. 

Side-boom action is hydraulically controlled so you can 
lift or lower with accurate control. Only two controls oper- 
ate the boom. Even an inexperienced operator becomes an 
expert in a short time. Investigate the “Little Boomer” for 
your work. See your Oliver Industrial Distributor for com- 
plete details. 


tHe OLIVER corporation 


400 W. Madison Street, Chicago 6, Illinois 


do real big job 


Power on both tracks at all times plus extra-high cleerance enable 


the OC-3 crawler to werk in hard-te-get-ot places. Note street pods 
on tracks thet prevent demage te reads or turf. Hydraulic sideboom 


manufactured by Midwestern Engine & Equipment Co., Inc. 


A complete line of industrial 


wheel end crawler tractors 
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Ten more ‘“‘top’”’ filter plants 
select LEOPOLD Bottoms 


Including these ten new major installations — six 
of which are still under construction — Leopold 
glazed tile filter bottoms are successfully serving well 
over 300 plants (with a daily capacity of 144 billion 
gallons). Every year Leopold bottoms are gaining 
in popularity — and for good reasons, too. 


In this design, laterals and distributing blocks are 
combined in one permanent unit that insures equal 
distribution and uniform filtration. The individual 

blocks are made of de-aired fire clay, vitrified and 

salt glazed. They resist corrosion, are not subject to 

tuberculation, won't absorb any detrimental amount 

of water, are impervious to acids and alkalis, and will 

last indefinitely. 

If you're looking for a practical, economical solu- Each individual distribution block is about 
tion to your under-drain problems, consider the two squore feet in area and weighs ap- 
advantages offered by Leopold. proximately 100 pounds. 


We'll be glad to supply details 


VA eopoly — without obligation 


Sia = Wl Ml Le) 10) Me ele mm] (on 


2413 W. CARSON STREET, PITTSBURGH 4, PA. 


COMPLETE WATER PURIFICATION AND SEWAGE PLANT EQUIPMENT + DRY CHEMICAL FEEDERS 
FILTER OPERATING TABLES + MIXER EQUIPMENT 
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Sewage treatment plant (inset) serves Link-Bele Company Plant at Colmar, 25 miles outside Philadelphia. Except 
for chemical laboratory used by Sanitary Engineering Dept. for customer service, it's a typical Link-Belt system. 


Industries submit samples of wastes for testing at 
Link-Belt’s Colmar chemical lab (in background). 


Straightline collectors are used in primary and 
final settling tanks. Here operator tilts scum pipe 


Clean up industrial wastes 


with Link-Belt equipment engineered to your exact needs 


ODAY waste treatment must be considered as part 
& ie the manufacturing process. In moving from met- 
ropolitan areas or locating at rural sites, many plants 
find it necessary to treat their own liquid industrial and 
sewage wastes. This is particularly true with increased 
anti-pollution legislation, both State and Federal 
Link-Belt is a highly qualified designer and manu- 
facturer of waste treatment equipment. More, Link-Belt 
recommendations represent cumulative judgment ac- 
quired in many installations—not only in industrial 
wastes, but on large municipal water and sewage treat- 
ment plants as well. In many cases, Link-Belt’s combi- 
nation of design and quality equipment has enabled 
industries like steel, chemical processing, canning, 


packing, paper and many others to reclaim valuable 
by-products while reducing pollution 

Whether your plant is rural or urban .. . call your 
nearest Link-Belt office. Our specialists—cooperating 
with your own engineers, chemists and consultants 
will work out the finest in modern water or waste treat 
ment plants for you. Here you can also get expert 
advice on your complete conveying and power trans 
mission needs 


LINK{@;BELT 


SANITARY ENGINEERING EQUIPMENT 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices 


in All Principal Cities. Export Office, New York 
Springs. Representatives Throughout the World 


; Canada, Scar 


so (Toronto 14); Australia, Marrickville, N.S.W.; South Africa, 
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MILWAUKEE 


, | ft | 
ARES SWwe 


WITH 


TYLOX 


Rubber 
PIPE GASKETS 


A 


prosect: Villard Avenue sanitary sewers 
for Bureau of Sewers, Department o 
Public Works, Milwaukee, Wisconsin. 


EnointeRs: Lloyd D. Knapp, City Engineer; 
Edmund Hirsch, Engineer in charge of 
Sewer Construction Division; Ted 
Prawdzik, Chief Design Engineer; and 
Walter Schmitz, Construction Engineer. 


pipe: 21” and 24” reinforced concrete pipe, 
furnished by Waukesha Cement Tile Co., 
Waukesha, Wisconsin. 


CONTRACTOR: W. J. Lazynski, Inc., Milwau- 
kee, Wis. 


5003 
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“LEAKPROOF JOINTS” Was What Engineers and 
Officials Demanded For The City’s New Villard 
Ave. Sewers. They Got Them—With a Tylox 
Rubber Joint Specification. 


With public funds at stake, even the world-wide 
TYLOX reputation for no joint-leaks did not satisfy 
these officials. The line ran through wet soil areas 
which invited infiltration troubles. They had to 
make sure, and to get the proof, tests were ordered 
on flooded sections of completed line. 


When we asked the engineers for results of the 
tests, we were not surprised at the answer . 
“Virtually no infiltration ... We didn’t even make 
a measurement.” 


Couple the certainty of “no infiltration” with the 
other advantages of TYLOX Joints — corrosion re- 
sistance . . . quick installation . . . flexibility — and 
you have the ONE pipe joint that meets require- 
ments of taxpayer, designer and builder alike. Write 
us today for complete TYLOX information and more 
case histories. Read the facts, and on your next pipe 
project “make sure” of no joint leaks with a TYLOX 
specification. 





























This rubber-tight mechanical seal stays 
tight “for the life of the line.” 





Ried 


18 power driven chain and scraper skimmers. 


OVER 2500 REX CONVEYOR 
SLUDGE COLLECTORS IN . ~-— 
OVER 750 CITIES AND INDUSTRIES... 


Cleveland Southerly Sewage 
Treatment Plant. Havens 
and Emerson, Consulting 
Engineers, W. E. Gerdel, 
Superintendent. 


f. “. 


tanks 50’ wide x 126’ long. 


WHAT BETTER PROOF OF REX SUPERIORITY ? 


Yes, over 750 cities and industries rely on Rex® Conveyor Sludge 
Collectors for efficient, dependable and economical operation. These 
precision-engineered sludge collectors are applicable for all types of 
sludge-handling or surface-skimming conditions in either sewage, water 
or industrial waste treatment application...no application is too large 
or too small...and each receives the full benefit of Rex Engineering. 

Here are some of the outstanding time-proven features of Rex Sludge 
Collectors. 


@ Balanced Equipment Design— ¢ Offset Split Drive Sprockets— 
design proportionate through- eliminate bulky cantilevered 
out. brackets. Easy to replace. 


@ Rex Z-Metal Chain and Attach- ¢ Centralized, Hardened Wearing 
ments—corrosion and wear Shoes—eliminate splitting 
resistant. strains on wooden scraper 

flights. Means longer life, lower 


@ Self-Aligning Bearings—easy to 
: maintenance. 


install. Compensate for tank 
irregularities...preventaccumu- @ Double-Life Sprockets—chain 
lation of settled solids. engages only every other 


Jaw clutches provi 


sprocket tooth. 

Drive Unit—compact, totally 

enclosed, Shear pin protection. 
dea where 

independent operation is re- 

quired. 

Sub-Assemblies—shop assem- 

bly of drive units and shaft 

assemblies assure proper align- 

ment and fit. 


MAKE SURE YOU WILL BE THE NEXT ONE to profit from Rex Design and 
Rex Quality. Get all the facts on Rex Conveyor Sludge Collectors. Call your 
nearest Rex Sanitation Engineer or write for Bulletin 49-9. Chain Belt Company, 
4610 W. Greenfield Ave., Milwaukee 1, Wisconsin. 


pCHAIRN BELT COMPANY 


District Sales Offices in all principal cities 
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GREAT HORNED 
BACTERIAE 


2.6 


“He might be tough, Orgie, 











but PITTCHLOR® would handle him in a hurry!” 


That's absolutely right! Pittchlor is certain and instant doom to 
chlorine-susceptible bacteria and algae 

A stable, high-cest calcium hypochlorite containing a minimum 
of 70% available chlorine, Pittchlor works fast and effectively in 
chlorinating water supplies, treating sewage, or wherever the 
germicidal and deodorizing action of chlorine is needed. 

Pittchlor is dry, white and free-flowing. Its granular form 
permits ease of application either manually or by mechanical 


feeders. Write for free folder. 


COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 


SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY 
OWE GATEWAY CENTER: PITTSBURGH 22 - PENNSYLVANIA 
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Stocked by leading jobbers in 
5 tb. resealable cons (9 per 
case), 3% tb. cans (12 per 
cose) and 100 ib. and 130 ib. 
drums. 





DISTRICT OFFICES: Cincinnati « Charlotte 

Chicago + Cleveland « Boston « New York 

St. Lovis * Minneapolis * New Orleans 

Philadelphia * Houston * Pittsburgh | ] } 
Dallas « San Francisco 

IN CANADA: Standard Chemical Limited A BETTER AMERICA 

and its Commercial Chemicals Division THROUGH CHEMICAL PROGRESS 





CLOW RIVER-CROSSING 
CAST IRON PIPE 
TAKES ’EM“IN STRIDE”! 


- * - 


EASY TO LAY. As easy to make up as a standard ONLY A RATCHET WRENCH NEEDED. No split parts. 
flanged joint. Lower labor installation cost because of ease Fewer parts—-each join’ consisting of one complete pipe, 
of joint make-up and longer laying lengths. one solid follower ring, one solid ring gasket, bolts and nuts. 


FULL 15° TURNING DEFLECTION with absolutely no redac- LONGER LAYING LENGTHS approximately 18'6°—faster 
tion in the full internal opening area—therefore, no abnormal installation, lower costs. However, lengths may be varied 
pressure-drops at deflected joints. Deflection stresses evenly to suit conditions. For example: 6 foot, 12 foot or other 
distributed among all the bolts. special lengths may be advisable to suit required curvature. 


Mail coupon for complete information on Clow Ball-and- JAMES B. CLOW & SONS 


Socket River-Crossi ) N : : , 201-299 North Talman Avenue 
R yssing Pipe. No obligation, naturally. Chlenge 68, Siecle 


Please send me, without obligation, 


details and specifications of Clow 
JAKM*S B. CLOW oh SONS Ball-and-Scket River-Croesing Pipe. 
: a Company 
201-299 North Talman Avenue ¢ Chicago 80, Illinois aes Metis 
tg Subsidiaries: City 
Eddy Valve Co., Waterford, N. Y. individual's Name 


lowa Valve Co., Oskaloosa, lowa Position 
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The Galapagos Turtle (or Tortoise) is an 
inhabitant of the tropics. 

It often has a life span of 150 years and 
weighs up to 500 pounds. Once numerous, 
its ranks became decimated when man 
discovered it could live for months without 
food—making it a good source of fresh 
meat for sailing vessels, especially 
whaling ships. 


This cast iron water main laid in 1835 by 
the Bureau of Water of Lancaster is still 
functioning after 119 years of service. 
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they in common... 


THE TURTLE 
AND CAST IRON PIPE...LONG LIFE! 


The Galapagos Turtle frequently lives to be over 100... an 
outstanding example of longevity in the animal kingdom. In our everyday 


world, CAST IRON PIPE lives .. . and serves . . . for centuries. 


Listed below are some of 
the many water utilities still using cast iron pipe that was installed a century 


or more ago. 


r WATER DEPT PUBL A R DEPARTMENT 
ORKS, Pittsburgh. Pennsylva y f 
SVILLE WATER COMPANY ATER DEPARTMENT 
f Halifax, N Put Wat } aly Pott e, Pe sylvan ty of W ‘ 
WATER BUREAU F THE METROPOLITAD BU A | F WATER YORK WATER CO 
y k Pennsylvani 


VATER DEPARTMENT 


DISTRICT Hartford ¢ y 
MUNICIPAL WATER we rT PUBLIC UTILITIES (WATER 


lal tevelle Alabame 


TO DA Y @@@ modernized cast iron pipe, centrifugally cast, 


is even tougher. stronger. more uniform. Where needed and specified, it is centrifugally 


lined with cement mortar to assure sustained carrying capacity throughout 
its long years of service. 
On its record, CAST IRON PIPE is the world’s most dependable carrier of water. 


Cast Iron Pipe Research Association, Thos. F. Wolfe. Managing Director. 
122 So. Michigan Avenue, Chicago 3, Il. - 


The @-Check stencilled on pipe is the Registered 
Service Mark of the Cast Iron Pipe Research Association 


~ : hi fs FOR MODERN WATER WORKS 
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In Council Bluffs, lowa, as in more than 80% of 
America’s municipal stations, De Laval centrifugal 
pumps are faithful public servants. NOTE: 


On the line are two motor-driven De Laval 14/12 units. Heve you considered the dollers 


Lach unit has two pumps in series designed for 4,500 gpm ond cents savings you con make by 
against a total head of 245 feet at 1,200 rpm. Another replacing your old pumps with 
pumping unit, dual driven by a gas engine at one end and a now, mere offiddent Do Level unite? 
motor at the other, consists of two De Laval 12/10 pumps Write to De Laval for Pump Fox 

in series. Operating conditions for these are 3,750 gpm bulletin which includes o 

against a head of 235 feet at 1,200 rpm, valuable “power savings” chart. 
Fifty-three years experience in pump building, during 

which time De Laval has introduced numerous “‘firsts”’ in 


pump design, is the reason for this nation-wide preference. 


Centrifugal Pumps 


DE LAVAL STEAM TURBINE COMPANY 
824 NOTTINGHAM WAY, TRENTON 2, NEW JERSEY 
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SLIT 


<MARK> 
water works valves 
offer a 3-star advantage 








* Outstanding performance 


x Long life 
* Complete selection 


. topmost quality plus the 
Darling fully revolving double dise 


parallel seat principle, gives you an unbeatable 


combination. 


The cutaway view shows Darling’s simple 
gate arrangement with its plain no-pocket 
discs and wedges. These unique features, 


greatly lengthen disc and seat life, minimize 


Above: Cutaway of Darling Water Works 
Valve showing unique fully revolving 
double disc parallel seat principle, noted 
Jor long life, minimum maintenance and 
drop-tight closure. 


Left: Mechanical Joint and Ring-Tite 
Joint... just two of the various valve 
ends available on Darling Valves 


maintenance and assure easy, tight closure 
and long life. 

Conforming to A.W.W.A. specifications 
and available in sizes for your particular serv- 
ice, these valves are equipped with ends de- 
signed to meet your installation needs, 

That's what we mean by a 4-star advantage. 


For detailed facts, send for Bulletin 5403. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 11, Pa. 


Manufactured in Canada by The Canada Valve & Hydrant Co., Ltd., Brantford 7, Ont. 
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ELLER 


INVITES FOU 








TO VISIT BOOTHS 86, 87 AND 88 AT THE SEVENTY-FIFTH 


ANNUAL CONVENTION OF THE AMERICAN WATER 


WORKS ASSOCIATION — JUNE 12TH. THROUGH 


JUNE 17TH. 


REPRESENTATIVE ITEMS OF THE COMPLETE LINE OF 


WATER WORKS EQUIPMENT, SUPPLIES AND SPECIAL- 





TIES OFFERED BY MUELLER CO. WILL BE ON EXHIBIT. 


CONRAD HILTON HOTEL, CHICAGO, ILLINOIS 


Let us show you the new Mueller 
Cut-in Sleeve and Valve and where 
and how it fits into your system, 


MUELLER Co. DECATUR, ILL. 


FACTORIES &@ OFFICES AT DECATUR CHATTANOOGA LOS ANGELES SARNIA. ONTARIO 
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Dependable water storage— 


AN ESSENTIAL PART OF ATLANTIC CITY'S 
WELCOME TO THE WORLD 


PITTSBURGH 
om?) te bedi, | 


As host to millions, Atlantic City spares no 
effort to protect the health and safety of its 


VA guests. The resort's latest addition to better 
water service is this 1,000,000-gallon Pittsburgh- 

C ? Des Moines Elevated Steel Tank. Of radial-cone 
Foe/ Anke design, the tank measures 7] feet in diameter, 


has a 35-foot head range, and tower height 80 
feet to bottom. @ Write for our ‘Modern Water 


Storage”’ brochure. 


PITTSBURGH +¢ DES MOINES STEEL CO. 


Plants at PITTSBURGH, DES MOINES and SANTA CLARA 


Sales Offices at: 
PITTSBURGH (25 3418 Neville island DES MOINES (8 919 Tuttle Street 
NEWARK (2) 218 industrial Office Bidg DALLAS (1 1223 Praetorian Bidg 
CHICAGO (3) 1222 First National Bank Bid SEATTLE 526 Lane Street 
LOS ANGELES (48 6399 Wilshire Bly SANTA CLARA, CAL 625 Alviso Road 
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YOU'VE TRIED THE OTHERS AT YOUR EXPENSE 
NOW TRY THE F&P CHLORINATOR 











“Because there are so many good and valid reasons 
why our Chlorinator merits your deep considera- 
tion, I'm signing this advertisement. I am Kermit 
Fischer, President of Fischer & Porter Company. 
Fischer & Porter Company has been in business 
since 1937, making chlorine control systems for all 
of the eighteen years since then. In 1949, after years 
of experimentation and development, we put our 
service alt 


first ‘packaged unit’ chlorinator into 


1. SAFEST... The F&P Chlorinator is completely safe 
because it uses instantaneously operating mechanical 
instrument type safety devices. Any malfunctioning 
shuts off the chlorine supply instantaneously—but the 
chlorinator automatically starts operating again when 
the trouble has been corrected. There are no bell jars 
exposed or otherwise—with water seals, so there are not 
the time delays these outmoded components introduce 
to the safety system. 


2. MOST DEPENDABLE... Many F&P Chlorinators 
have operated for over a year at a time without being 
shut down for any repairs or replacement parts or for 
cleaning. Even connecting chlorine to the water inlet 
and water to the chlorine inlet did not faze one cus- 
tomer’s chlorinator. After the connections were re- 
versed, the chlorine system sucked itself dry and the 


chlorinator started up automatically. 


3. MUCH LOWER FIRST COST. . 


sign, mass production methods, mechanical principle of 


. Simplified de- 


operation, modern instrument engineering, make it pos 
sible to supply the new F&P Chlorinator at far lower 
first cost than the old hydraulic bell jar chlorinators. 


... AT MY EXPENSE 


Winter Park, Florida waterworks — where it has 
been operating successfully ever since. In May of 
1952 we retooled our chlorinator production, incor- 
porating into our basic design all the improvements 
made possible through the experience gained at 
Winter Park and some fifty other installations. Now 
there are more than 1000 of the new model F&P 
Chlorinators in daily use—and all our customers tell 
us it is the best chlorinator they have ever used 


Chlorinators has stated unequivocally that the F&P 
Chlorinator cuts the maintenance bill to nil—whereas 


formerly maintenance cost was a major item. 


5. NO CORROSION, NO SCRAPING, NO PAINT. 
ING ... Because the cabinet is made entirely of fibre 
glass—without any internal metal bracing—it cannot 
corrode, does not have any paint or other finish coat to 
be renewed. All the internal parts are also completely 
resistant to attack by chlorine, by water or wet mix- 
tures of the two so there is nothing to deteriorate, 
nothing to scrape, nothing to repair. 


6. SIMPLEST TO OPERATE... The F&P Chlorinator 
is so simple that no skill is required either to operate 
or install, No foundation, no bolting. Just attach pip- 
ing to the connections labeled ‘chlorine,’ ‘water,’ ‘drain’ 
and ‘vent’—then turn on the chlorine and water valves 
(either one first) and you're off. Anybody can do it 
Anything he does wrong (if he can find something 
wrong to do) simply shuts down the chlorinator. 


7. PROVEN IN USE 1000 TIMES OVER Sales of 


F&P Chlorinators have increased by leaps and bounds 


+. MUCH LOWER MAINTENANCE COST .. . Not 
of F&P 


Over 1000 present users are all saving money day in 


one, not a dozen, but every present user and day out 


water supply your solution discharge 
pressure and I'll do the rest. You'll be under no 
obligation whatsoever. I stand on my faith in our 
Chlorinator. I know that it will win your enthusias 
tic support, that it will outperform any other chlori- 
nator ever offered. All I ask is that you convince 
yourself—by trying it at no cost to you. 

Will you write to me today—and ask me to prove 
what I say—right in your own plant-under your 
own operating conditions?” 


These are provable and proven facts. We can give pressure, 
you every evidence you need of user satisfaction 
But I still want you to make up your mind on 
the F&P Chlorinator, by actual test, under your 
own operating ¢ onditions. 

All I ask is that you write to me now. Don’t wait 
for repair bills or breakdown to start you thinking 
about better chlorination equipment. Merely tell me 
your chlorine capacity requirements, your ejector 


President 


complete process tudtriamentatiou 


oon 
we - a] ¢ 


2 2 oe oe 


155 Fischer Road, Hatboro, Penna. 








EASY ALIGNMENT: 


Pipe deflections—resulting from varying flange thick- 
nesses and restricted bolt play—presented no problem 
to engineers designing Cleveland's 22 million dollar 
Nottingham Filtration Plant. In joining cone valves t« 
a 36” wash water line, for example, they specified 
Dresser Couplings which permit up to 3° deflection, 
yet maintain watertight joints. 

In addition, Dresser Couplings provide easy en- 
trance into the line, simplify maintaining and replac- 
ing the valves. 

For information on Dresser Coupling applications 
that may suggest new solutions to old problems 
help you get a superior job on water, sewage and 
industrial waste projects—contact your local piping 
supply house or write us. 


DRESSER 


/ 
- saad A if MANUFACTURING COMPANY, LTD. 
© dem pareses w Le al = (One of the Dresser industries) 
; A 69 Fisher Street 


Toronto 4, Ontario, Canada 
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How Rockwell Is Anticipating The Growing 
Needs of Water Utilities... 


Pri ORasnr 








@ FACTORIES & WAREHOUSES @ SALES OFFICES 


Barberton, Ohio Norwalk, Ohio Atlanta Konsos City Atlanta Houston Pittsburgh 
Bellefontaine, Ohio Ockland, Calif. Boston Los Angeles Boston Kansas City Son Francisco 
Brooklyn, N.Y. Pittsburgh, Pa. Chicago Tulsa Charlotte ‘os Angeles Seattle 
Dubois, Pa. Sulphur Springs, Tex. Houston Seattle Chicago Midliend, Tex. Shreveport 
East Chicago, Ind. Tupelo, Miss. Dallas New York Tulse 
Hopewell, NJ. Tulsa, Okla. Denver Philodelphia 


Knox, ind. Uniontown, Pa. 


*New Factories *More Warehouses *Bigger Sales Staff 


We have also multiplied our degree of 


Improvement and expansion are the order 
personal service to your needs Nearly twice 


of the day and we at Rockwell have accepted 
the challenge. To take care of increasing is many Rockwell men travel the country as 
demands for Rockwell water meters, we have formerly. You'll find them better informed 
built and are now operating an entirely new ind of greater help through having been 
Pa soundly schooled and trained ir ill phases 


L. A. DIXON, JR., Vice Presi 
dent, Meter and Vaive Division 
says 

‘We are better equipped 
better stocked and better 
factory in Uniontown 


staffed than ever before 
Getting new meters, meter parts and valves of water measurement 


into your hands when and as you need then Yes, we at Rockwell are prepared for a 
od of growth and expansion unparalleled 


to furnish the right kind 


of meters you need, wher 
is another problem we have faced and solved per 


you need them 
n the history of water distribution. We invit« 


“Ww y 


H. GOTTWALD J. W. NORTHCUTT Cc. C. MOORE R. R. BUSH W. R. McLAUGHLIN H. BOEZINGER J, F. O'GRADY 


Eastern Regional Southern Regional Central Regional Midwestern Regional Southwestern Regional Western Regional Manager 
Monager Manager Manager Water Products 


Now, warehouse stocks of all popular sizes 
you to make the best use of our equipment 





and types are maintained at eight convenient 


locations throughout the country ind facilities in the days and years ahead 


Monager Manager Monager 


OWN THE NEXT PAGE... Courtney Shenkle, Factory Manager, tells you about the new Rockwell water meter plant at Uniontown, Pa. 





Now Rockwell Water Meter 














reerr”? 


. rer ites 7 ” 





COURTNEY SHENKLE, Factory Manager, Uniontown, Po. says: 
“I’m proud of this plant, its people, and, most 
important, the high degree of precision we are build- 
ing into Rockwell water meters.” 
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Plant Now In Full Operation 


OVER $2 MILLION INVESTED TO BRING 
A BETTER FUTURE TO WATER METER USERS 


Designed For Precision Production 


This new Rockwell plant was laid out and completely tooled for one 
specific purpose to produce the finest water meters it is possible to 
make. In every phase of manufacture the most modern methods and 
For light machining, Rockwell-built Delta drill 
machinery are used. And to safeguard consistent high quality, every 
presses provide flexibility and accuracy. 
practical piece of inspection equipment is at hand to chemically and 
physically control the materials used to assure dimensional exactitude 
in the finished parts. All this means meters that will measure at top 
accuracy for longer periods and at lower costs the kind of meters 
you need to cut maintenance and increase revenue. 
Our huge investment in this new plant and equipment is solid evidence 
of our faith in the future and growth of the water utilities. It is a confi 
dence you can share in your plans for the improvement and expansion 


of your own operations. 
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i Previously sub-assembled ports are 
f . nes a 7 _— ~ meter cases at this station. 
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This huge automatic machine Operator at test stand panel controls rate of 
flow and water pressure. Meters con be tested 
at three times the pressure normally encountered 


Multiple test stands, especially developed by Rock- 


well engineers for proving accuracy before shipment performs seven different opera 


tions on Go meter case. 


ON THE NEXT PAGE... C. K. Madison tells you about the Rockwell research and development program 





Rockwell Engineering Is Always First 
With The Finest In Design Improvements 


“ as In the Rockwell organization, research and 
©-Ring development is budgeted at a substantial figure 





STUFFING BOX NUT 
ASSEMBLY 
involves both our own laboratories and Re- 
search Fellowships, have come many significant 
developments that either enhance water meter 
performance or add to the value customers 
receive from our products. It’s a carefully 
conceived program designed to improve the 
economic future of water distribution and to 
increase our usefulness to the water works 

industry. 





ati C. K. MADISON, Vice President, says: 
Eliminates Leaks, “In my 30 years’ experience with water meters, I consider 
our new O-Ring stuffing box assembly the greatest single 
Binds, Troubles, Expense ee ee 








Rockwell Products For Water Utilities 
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Rockwell Arctic Meter ' Rockwell Empire Type 12 Meter 
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Rockwell Empire Type 14 Meter Rockwell Eureka “B" Meter 
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Rockwell Empire Type 16 
Meter 


Rockwell Tropic Meter Rockwell 
Single Register Meter 


bay 


Rockwell-Nordstrom Rockwell-Nordstrom Rockwell-Nordstrom Gear 
Service Cock Standard Valve Operated Valve Compound Meter Unit 


Rockwell Manifold 
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ROCKWELL MANUFACTURING COMPANY 
PITTSBURGH 8, PENNSYLVANIA 
Atlanta Boston Charlotte Chicago Dallas Denver Houston Los Angeles Midland, Texas 
New York Kansas City, Mo Philadelphia Pittsburgh San Francisco Seattle Shreveport Tulsa 





DRINKING 
waver... almost / 


Houston's water supply once came entirely from wells. But 
in recent years the underground reservoirs have steadily been 
depleted while the demand for water—by agriculture, industry 
and municipalities—has steadily grown. Like many areas in the 
country, Southeast Texas faces the need of supplementing its 


water tables with supplies of surface water. 


Accordingly, the City of Houston has built dams and reservoirs 
on the San Jacinto River to help retain the precious rainwater 
which previously ran out to sea, wasted. But surface water, 
unlike well water, contains silt . . . so much silt that even 


when there is no turbulence, it is plainly visible. 
To rid water of this suspended matter—visible and invisible 


is the job for a filtering agent: alum. 


Consolidated takes pride in being in a position to supply liquid 
alum from its recently completed plant at Houston for Houston's 
municipal water system 


CONSOLIDATED CHEMICAL INDUSTRIES INC. 


640 ESPERSON BUILDING @ HOUSTON 2, TEXAS 360 MADISON AVE @ NEW YORK 17, NEW YORK 





Designed by Massey FE ngineers, Consult- 
ants, and constructed by Blackwell EF ngi- 
neering Co., the Fairfax plant is located 
right across the Potomac from Washington 
ElectroniK instruments on the semi- 
graphic panel board control critical points 
in the treatment system. 


Brown instruments guide critical 
processes in Fairfax County’s new plant 


The $1.5 million sewage treatment plant, com- 
prising many unique features, just completed by 
Fairfax County, Virginia, is making a big con- 
tribution toward cleaning up the Potomac. De- 
signed to care for a community of 80,000, this 
modern plant makes good use of the most up-to- 
date treatment techniques . . . including accurate, 
automatic supervision of critical operations by 
Brown instruments. 

ElectroniK instruments control temperatures in 
the sludge dryers, to assure thorough moisture 
maximum fuel economy. Another 
ElectroniK instrument records pH of effluent as 
a final check on overall system performance. 
Multi-point ElectroniK recorders provide con- 
tinuous spot checks of other vital plant tempera 
tures, to guide operators in supervising processes. 


removal at 


The leading choice of designers and consultants 
in the water and sewage treatment field, Brown 
instrumentation has been selected for many of 
the country’s outstanding installations. This di- 
versified line of equipment covers practically 
every requirement of modern treatment processes 

. and it is backed by prompt, competent service 
from some 90 Honeywell service centers. 


Your local Honeywell sales engineer will welcome 
the opportunity to discuss specific requirements 
with you and your consulting engineer. Call him 
today ... he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa.—in Canada, Tor- 
onto 17, Ontario. 


@ REFERENCE DATA: Write for Bulletin 7302, “instrumentation for Water, Sewage and industrial Waste Treatment” 
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BROWN INSTRUMENTS 
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Universal in name... 
service... usetulness... 





If you took a poll of the chemical feeders of cities and towns in every state of the Union. 


in water works service throughout the country, Are you acquainted with the many features 
you would have dramatic proof of the popu- of Omega Universal Feeders? If not, write for 
larity of Omega Universal Feeders. Here are a Bulletin 20-J10A. 

few of the hundreds of Universal Feeders which, Omega Machine Company, 350 Harris Ave., 


today, are solving the chemical feeding problems Providence 1, Rhode Island. 


OMEGA FEEDERS 


DIVISION OF 8B-I-F INDUSTRIES, win recor: 
BUILDERS [RON FOUNDRY O®PROPORTIONEERS, INC. ec BUILDERS-PROVIDENCE, INC, BIE EDERS 
CONTROLS 





Floridians who have counted their flood loss 


World’s largest pumping station = osnds o uve: sad mations of dolar 


Killer Lake. 
Now, with the completion of the world’s 
tames Everglades largest self-powered pumping station, there 
is the promise of forever taming the Ever- 
glades’ rampaging waters. 

Located at the southern tip of the lake, the 
station houses six of the world’s largest pumps 
. . . built by Fairbanks-Morse . . . powered 
by Fairbanks-Morse Opposed Piston Diesel 
Engines. 

Each pump can deliver over 500 million 
gallons a day. That’s more water than is con- 
sumed each day by the entire population of 
Florida. Put all six of these giant 89-ton pumps 
in operation and you can pump nearly three 
times the daily consumption of the city of 
New York. 

We at Fairbanks-Morse are proud to be a 
part of one of the largest engineering projects 

Each giant 89-ton pump is equal to the floor Six 1600-hp. Fairbanks-Morse Opposed on the face of the earth—and the country- 
space of the average-sized living room. The Piston Diesel Engines insure uninterrupted wide acceptance it typifies. This endorsement 
huge four-bladed, air-foil propeller moves power for the big pumps, especially during and wide selection in the F-M line of 50,000 
water through the pump at the rate of 360,000 storm periods when they will be most ur- pump models assures you of finding the one 
gallons a minute gently needed. , : . 
pump best suited to your pumping require- 
ments. When next you need a pump, look for 
the one made by the world’s largest pump 
manufacturer —Fairbanks-Morse. Ask your 
nearby Fairbanks-Morse Field Pump Engi- 


FAI RBAN kS a MORSE neer for assistance on your specific problem, 


a name worth remembering when you want the best or write to Fairbanks, Morse & Co., 3601 
Kansas Avenue, Kansas City, Kansas. 





PUMPS © WATER SYSTEMS © GENERATING SETS © MOWERS © MAGNETOS *© MOTORS © SCALES © DIESEL LOCOMOTIVES AND ENGINES 





FAMOUS LIGHTHOUSES OF AMERICA 


Sanpy Hoox Licurnouse, built in 1764 by the Colony of 
New York, is the oldest original light tower in use in the 
United States, A massive structure, octagonal in form with 
walls of stone seven feet thick at the base, it stands today as 
it was built except for an added inner lining of brick. This 
famous lighthouse is located on a narrow peninsula on the 
New Jersey coast sixteen miles due south of New York City 
and still helps to guide ships into New York's lower bay. 


Sure guidance for users of electrochemicals is the long-recognized quality of 


Niagara Alkali products. A pioneer in this field, Niagara has helped manufacturers 


improve their products and the efficiency of their processes through the use of 


Nialk* Liquid Chlorine, Nialk Caustic Potash, Nialk Carbonate of Potash, 
Nialk Paradichlorobenzene, Nialk Caustic Soda, Nialk TRICHLORethylene, 
Niagathal” (Tetrachloro Phthalic Anhydride). 


NIAGARA ALKALI COMPANY 


60 East 42nd Street, New York 17, N.Y. 





215 MGD is the total capacity of the 10 Worthington centrifugal 
pumps on the job in Philadelphia's modern Torresdale Station. 


Philadelphia's newest pumping station 
has 10 Worthington centrifugals 


Back in 1800 Philadelphians got along on 700,000 
gallons of water a day. 

It was pumped through 35 miles of wooden pipes 
from America’s first municipally owned pumping sta- 
tion, located where City Hall now stands. 

Today the city’s water system has reached the point 
where just one of its 16 pumping stations — the 
modern Torresdale Station — can pump 215 million 
gallons of water a day into the 70-square-mile area it 


pumps which range in horsepower from 250 to 1750. 

This is one more example of the tough assignments 
handed to Worthington water works equipment these 
days by municipalities on all sides. Whether the need 
is for pumps, comminutors, Diesels or turbines, there’s 
a Worthington unit with design and construction 
features tested on a thousand jobs. There’s more to be 
said, of course, and it’s all in Bulletin WP-1099-B60. 
Write for it to Worthington Corporation, Public 


Works Division, Harrison, New Jersey, or get in touch 


serves. That gallonage is the capacity of Torresdale’s 
with your nearest Worthington district office. 


10 electric-motor-driven Worthington centrifugal 
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ALL MAJOR PUBLIC WORKS EQUIPMENT UNDER ONE RESPONSIBILITY 


Water Works Pumps * Sewage Pumps * Comminutors © Vertical Turbine Pumps * Vacuum Pumps 
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eliminate “orphans” 
from your fire 
protection system... with 


GATE VALVES and 
FIRE HYDRANTS 


, 
4 


vipment 


-»»BE READY FOR ANY EMERGENCY! Y 


“‘Forever”’ is such a long, long time. In this H-bomb age, we hesitate 
to promise that replacement parts for lowa Hydrants and Gate Valves will 
be available ‘‘forever.’’ But, we'd like to—because, actually, replacements 
are readily available today for every part of every hydrant and gate valve 
Iowa ever has made. That's a record that extends way back to 1909— 
almost a half century ago. It’s a record we plan to maintain. So, this much we 


can say: You're as “‘safe as safe can be”’ in replacing NOW with time-proved 


Iowa. For full details, please write TODAY! 


























1OWA HYDRANTS 


Provide full, truly unrestricted water way 


Open with the pressure for faster water 


delivery 


Close against the pressure to eliminate water 
de flushing action 

Assure positive drainage 

Are available for any type of connection 

All working parts removable through top 


no digging or special tools required 


Meet all A.W.W.A. specifications 


1OWA GATE VALVES 


Double disc, parallel seat 


Positive wedging action for efficient no-leak 


closing 
Getes bung loosely from stem nut—no 
binding 

Rugged, time- proved design means long life 
low service costs 

Available with bell, fonge, or mechanical 
joint connections to ff any existing oF 
planned installation 


Meet all A.W.W.A. specifications 
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IOWA vaive company 


Oskaloosa, lowa 
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R. D. WOOD GATE VALVES PROVIDE POSITIVE 
FLOW CONTROL AFTER YEARS IN THE LINES 


Here’s what the R. D. Wood Gate Valve 
looks like from the outside — rugged, 
simple, streamlined. It is built for genera- 
tions of dependable service in the lines. 
Available with all pipe connections, in- 
cluding mechanical joint. 


Strip it down to a sectional view and you 
can see why interruptions in service are 
rare. There’s virtually nothing to go 
wrong — none of the complicated small 
parts that fail in an emergency because 
sediment and scale render them inop- 
erable. 


Bring the R. D. Wood Gate Valve down 
to its essentials and you have the 
spreader and two discs. Rising or de- 
scending, discs are free to revolve com- 
pletely, thus distributing wear evenly. In 
closing, discs are fully lowered before 
spreading action begins. Fully opened, 
components move out of the water way, 
providing full pipe capacity. 


i p w00 p C0 M PANY Manufacturers of Mathews Hydrants and ''‘Sand-Spun’’ 
. : Pipe (centrifugally cast in sand molds) 


Public Ledger Building, Independence Square, Phila. 5, Pa. 
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At the Benton Harbor, St. Joseph, 
Michigan, sewage treatment plant 

as at many modern sewage treatment 
plants, digester gas is used as fuel for 
operation of the plant. To equalize the 
variable gas production with the demand, 
a 40-ft. diameter Hortonsphere® was 
nstalled. When gas is produced at a 
higher rate than usage, it is stored in 
the Hortonsphere. When the demand 
exceeds the supply, gas flows from the 
sphere to meet the demand. A system 
such as this permits the most efficient 
use of all gas produced 


Further information, estimates or 
quotations on a Hortonsphere, or other 
welded steel plate structures may be 
obtained by writing our nearest office 
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66 R-S Rubber-Seated Butterfly 


NIAGARA FALLS, N.Y. ‘ole V2" 222 fom 
’ ad ad 14” to 54”, are used with 
hydraulic and manual operation 


RELIES ON RUGGED in the new Filtration Plant 


Engineers 


R-S RUBBER-SEATED Greeley and Hansen, Chicago 
BUTTERFLY VALVES 


The new Niagara Falis Pumping Station and 32 MGD Filtration Plant is one of the few big plants in the 
country almost entirely equipped with butterfly and cone valves. At this Filtration Plant, for instance, 
66 R-S Rubber-Seated Butterfly Valves were specified for their ability to provide drop-tite, shut-off 
compactness and ease of operation. Satisfactory performance since the plant began operation in 1953 has 
resulted in an additional order of 42 R-S Rubber-Seated Butterfly Valves to rehabilitate the old 

Niagara Falls Filtration Plant 


Positive closure is assured by the wedging action of the valve disc periphery against a tough, flexible 
rubber seat, which seals the shaft bosses as well. Specially compounded rubber defies abrasion and 


resistance to the flow of materials for longer valve life. 


If you would like to benefit by the design advantages and economics available 
in our complete line of butterfly, cone and ball valves, contact our local draulic Gates & Hoists 
representative or write S. Morgan Smith Company, York, Pennsylvania. urbines Trash Rakes 
Pumps Accessories 
‘Ry 


ay 


Rotovalves Free-Discharge 
Ball Valves Valves 
Butterfly Controllable-Pitch 
AFFILIATE: S&S. MORGAN SMITH CANADA, LIMITED, TORONTO Valves Ship Propellers 
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for cleaning and 
developing water wells 


WELTOME 


the complete well cleaning preparation 





WELTONE is a complete well cleaning product that combines the ex- 
clusive dispersing action of Calgon* with several other chemicals into 


a highly soluble, effective powder 


WELTONE IS SAFE... will not harm metals or concrete during the 
contact period, allowing cleaning with the pump in place. Weltone 


forms no dangerous fumes 


WELTONE IS EFFICIENT . at cleaning old wells or developing 
new wells. The high dispersive activity of Weltone effectively removes 
drilling muds, and the quartz, mica, silt and other materials which 
frequently prevent new wells from developing their full capacity 


WELTONE STERILIZES and disinfects, destroying the growths of 
iron fixing or other bacteria which frequently contribute to lowered 


well capacities. 


WELTONE IS EASY TO USE specially processed to dissolve 
readily, Weltone may be added directly to the well in dry form, Use 


inexpensive Weltone to keep water wells at high capacity. 


WELTONE 


Write today for full information on Weltone. The descriptive 
folder is free, and contains complete information on the 
remarkable well cleaning properties of Weltone. 


CALGON, Inc. 


HAGAN BUILDING + PITTSBURGH 30, PA. 


*Calgon is the registered trademark of Calgon, Inc., for its 
sodium phosphate glass (sodium hexametaphosphate) 
products. 








PAYMENT 
MIGHT BE THE ONLY EASY ONE 


he purchase of water meters involves more Avoid these high costs with Trident meters. Tri- 
dents retain accuracy longer . . . derive maximum 
revenue longer. Most important, you avoid high 
costs of obsolescence and repair. The most modern 
Trident parts fit the oldest Tridents you have. You 
Any instrument loses its accuracy as it wears. actually modernize as you repair . . . with Trident. 


important economic factors than price alone 
Actually, the bid price is only your down payment 


and it could well be the only easy payment. 


After a few years . . . maybe only a few months When you consider all these economic factors 
an improperly selected meter begins to lose you will quickly see why Trident meters earn more 
revenue. In time, you'll also have high repair costs and cost less. Ask your neighbor . «or ask us to 


or costly scrap-and-replace programs. supply verified evidence. 


NEPTUNE METER COMPANY 
19 West 50th Street © New York 20, N. Y. 
a 


NEPTUNE METERS, LTD. 
1430 Lakeshore Rood @ Toronto 14, Ontario 























Branch Offices in Principol 
American and Canadian Cities 
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UNDER CONSTRUCTION—-Chicago’s new 960 mgd Central District Filtration Plant will cost $85 million 


Chicago’s Quest for Potable Water 


HIS is the story of the remark 

able growth of the City of Chi 
ago, in a period of 150 years, from 
a frontier fort built in 1803 as an 
Indian trading post, to one of the 
large cities of the world, with over 
3,600,000 inhabitants in 1950. It now 
industrial 


cago, 


center of a large 
empire, served by shipping and some 
thirty-five railroads 

Che quest for a safe drinking water 
and the disposal of its sewage runs 
concurrently with the development of 
which Chicago 


is the 


Sanitary practice, in 
and The Sanitary District of Chi 
cago have been an factor 

At the beginning of the settlement 
of what is now known as the Middle 
West, Fort Dearborn was established 
in 1803 as an Indian trading post at 
the eastern wilder 
ness, relatively unexplored. The Fort 
was located on a knoll at the mouth 
of the Chicago River, where the river 
entered Lake Michigan, and was gar 
risoned by an army captain and some 
fifty The location pro 
vided a practically inexhaustible sup 


active 


limits of a vast 


seventi 


men 





by LANGDON PEARSE 

Mr. Pearse is Sanitary Engineer, The Sanitary Dis- 
trict of Chicago. His paper was prepared as a 
contribution to document 1955 WHO World Health 
Day. It is an historical resume’ of Chicago's water 
supply development, integrated with planning of 
the Sanitary District to handle the City’s sewage. 





ply of water, as well as access for 
In 1812, the garrison was 
massacred by Indians, 
the Fort and drove off the 
had arrived 


was rebuilt in 


navigation 
who burned 
few set 
since 1804 
1817-1822 


tlers who 
The Fort 
and a canal was surveyed from the 
lake to the Illinois River to provide 
access to the Mississippi River 

Che settlement grew until on Au 
gust 4, 1830, a survey plat was filed, 
the first date in Chicago's corporate 
history. A later Chicago was 
designated as the seat of Cook Coun 


year 


ty. The enormous mushroom growth 


of the modern city began in 1833, 


when Chicago was incorporated as a 
town, with a population of less than 
200. A wild era of land speculation 
ensued, (On March 4, 1837, 
was incorporated as a city, and from 


Chicago 


then on grew apace until in 1856 it 
embraced 18 sq 
ing vigorously to pull itself out of 
1855, the 


miles and was try 


the mud In streets were 
elevated 12 feet and the surrounding 


lots filled in 


Water Supply and Sewerage 


At first Chicago depended on cis 
terns and dug-wells for its water sup 
ply. On January 18, 1836, the Chicago 
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CHICAGO'S QUEST FOR POTABLE WATER 


OLD and NEW—Dever and Harrison intake cribs in Lake Michigan 


Hydraulic Co. was incorporated and 
tarted construction of a water 
in 1840. In Chicago took ovet 
the Water Company and began the 
construction of its own works, which 
into operation in February, 
Thereupon the need for sewers 


works 


1852 


went 
1854 
became munperative 

In 1855, KE. S. Chesbrough made 
a report on sewerage and sewage dis 
posal for Chicago (then about 13.5 
q. mi. in area), probably the first 
complete report of its kind made for 
an American and certainly the 
recommending a systematic 
plan for sewage disposal. A 
ion of epidemics of cholera and 
dysentery for led, in 
1855, to the passage of an 
Illinois legislature creating 
Board of Sewer (Sew 
Commissioners. Chesbrough 


city 
first im 
succes 
several years 
February 
act by the 
the Chicago 
erage ) 
resigned as City Engineer of Boston 
on October l, 1855, and migrated to 
Chicago. He developed his plan for 
Chicago se werage tor submission to 
the Sewerage Commission on Decem 
ber 26, 1855, when Chicago had an 
area of about 18.0 sq. mi, and a popu 
lation around 69,610. Chesbrough 
considered four plans for the drain 
ave ot the 
(1) 
its branche 
the lake 


(2) Directly 


city 
Into the (Chicago) river and 


directly, and thence into 


into Lake Michigan 
3) Into artificial reservoirs, to be 
thence pumped up and used as ma 
nure 
(4) Into the 
thence by the 
into the 


sewage tarming). 

Chicago River, and 
proposed steamboat 
canal Illinois River 


Chicago River for Sewage Disposal 


As least Chesbrough 
recommended the first plan—-dis 


expensive, 
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charge into the river and thence into 
the lake, although he realized the plan 
might endanger the health of the city, 
especially during warm dry portions 
of the year, and also might fill up 
the river to obstruct navigation. But 
he proposed to alleviate the first ob- 
jection by pouring into the river from 
the lake a sufficient body of water to 
prevent injurious ex- 
halations 


offensive or 


Chesbrough also proposed to 


“supply the main sewers with a con- 
stant current of fresh water by pumping 
from the lake to a height of 8 to 10 
ft., and in the west district, by draining 
directly from the Canal at Bridgeport to 
keep water in the South Branch fresh, 
especially during the warm months of 
the year, and to construct a canal 20 
ft. wide and 6 ft. deep at low water be- 


tween the lake and the South Branch.” 


His objections to the second plan 
(discharge directly into the lake) 
were 

(1) 
water with which the citizens are sup 
plied from the lake, if any of the 
outlets should be near the 


pumping station ; 


The supposed effect on the 


(sewer ) 
(2) The greater length of sewers 
required, and, consequently, the 
greater cost; 
(3) The difficulty in 
weather of preventing the 
from injury or from being obstructed 


stormy 
outlets 


by snow and ice 

His objections to the third plan 
were 

(1) Great uncertainty of a sufh 
cient demand for sewage to pay for 
the cost of distribution ; 

(2) The great evil that would re 


sult from a failure of the reservoirs 


to provide sufficient capacity and the 
expense of the reservoirs if of ample 
capacity ; 

(3) Danger to the health of the 
city from winds that would blow from 
the area in which the sewage was 


spread over a wide surface 


As to Plan 4 (draining into the 
proposed steamboat canal and thence 
into the Illinois River), Chesbrough 
believed this was too remote to be 
relied upon in 1855. 

Although Chesbrough named as an 
objection to his second plan the dis- 
charge of sewage directly into the 
lake, indicating the danger to the 
water supply, then taken from a point 
near the shore, he did not enlarge 
upon it. In those days (circa 1855) 
supposed airborne rather than water 
borne menaces were of deeper con- 
cern. 


Pollution and Waterborne Disease 


Unappreciated and unforeseen by 
Chesbrough, the discharge of ever- 
increasing volumes of sewage into 
the Chicago River caused a great 
local nuisance and polluted the city’s 
water supply, with consequent in- 
crease in the typhoid fever death rate. 
To relieve this condition, in the early 
sixties, a part of the sewage-laden 
flow of the river was diverted into 
the Illinois and Michigan Canal and 
thence to the Illinois and Mississippi 
Rivers. Lack of funds at that time 
prevented lowering the bed of the 
summit level of the canal so it would 
divert the river when at a low level 

To remedy this condition, in 1870 
a tunnel was built from the lake to 
a point on the North Branch of the 
Chicago River and pumps of large ca 
pacity were also installed at Bridge 
port on the South Branch to lift the 
lake and river water to the Illinois 
and Michigan Canal 

Some of the city 
the in-shore water intake constantly 
and a greater volume when the river 
was in flood. In 1864-67 the city built 
a tunnel under the lake, with an 
intake two miles out, at a point sup- 
posedly beyond pollution 

In 1871 the summit level of the 
Illinois and Michigan Canal was low- 
ered, to increase its capacity for 
carrying sewage and water diverted 
from the Chicago River and diluted by 
fresh water from the lake 

In 1880 a tunnel 12 ft. in diameter 
was built from Lake Michigan along 
Fullerton Avenue to the North 
Branch of the Chicago River and 
reversible flow pumps with a normal 
capacity of 24,000 cu. ft. per min. 
were installed. Thereby a flow of 
water could be sent from the river 


sewage reached 





CHICAGO'S QUEST FOR POTABLE WATER 


WORLD’S LARGEST—The 320 mgd South District Filtration Plant was Chicago's first 


into the 
river, according to the relative levels 
of the water. In 1885 
pumping to the lake was discontinued 

lo relieve the South Branch of the 


river, pumps were installed in 1883 at 


to the lake or from the lake 


two bode Ss oT 


Bridgeport, with a nominal capacity 
of 60,000 c.f.m., where the Illinois 
and Michigan Canal heads out from 
the South Branch 


City’s First Water Tunnel 


lo provide more water for the rap 
idly growing city, taken from a point 
supposedly beyond sewage pollution, 
in 1887 construction of a water tun 
nel extending four miles into the lake 
was started 

By that time it had 
dent that more effective means must 


become evi 
be provided to protect the city water 
supply and to eliminate the intolerable 
from the river due to its 
overload of Impelled by the 
for diverting all the 

from Lake Michigan and by the in 
creasing demand for a waterway from 
the Great Lakes to the Mississippi 
River, steps were taken that led to 
the 


Drainage Canal 


nuisance 
sewage 


need sewage 


construction of the Chicago 


The Chicago Drainage Canal 


committees were created, 
sored by the Citizens 
in L880 


Various 
largely spon 
one, 


\ssociation of Chicago ; 


a plan to dispose of the 


sewage of the city without contam 
inating the city water supply; later, 
in 1886, a Drainage and Water Sup 
ply 
City Council of Chicago. On 
27, 1885, another committee, includ 

eminent 
report 


August 


ing Lyman E. Cooley, an 
hydraulic 
stating that it was practicable to re 
store the ancient outlet of the Great 


channel 


engineer, made a 


Lakes by opening a acToss 
the Chicago Divide, thereby creating 
a waterway to the Gulf of Mexico 
he most practicable route was from 
Lake Michigan through the Chicago 
and Plaines Rivers to the head 
of navigation on the Illinois 
at Utica 

he Water 
(commission, appointed in 1886, wa 
composed of Rudolf Hering of New 
York, Chief Engineer, and Benesette 
Williams and Samuel Artingstall, 
Consulting Engineers, of Chicago 
Owing to lack of funds, no final 
report was made, but in a preliminary 
report January, 1887, the 
Commission stated that sewage farm 


Des 
River 


Supply 


Drainage and 


made in 
ing as a means of disposal was im 
practical because it would require 
10,000 to 15.000 acres of land. large 
twenty and an 
lift 


conduits miles long, 
immense pumping plant, with a 
of 90 ft. Instead, the Commission 
proposed what was, in effect, 
tinuation of disposal by 


which had been practiced imperfectly 


a con 


dilution, 


ever since the Chesbrough report of 


Commission, appointed by the 


1855, but improved later by diversion 


of the sewage and dilution by water 


from the lake 


Recommended Standards of Dilution 


Che difference in. the 
proposed project was to divert enough 
from the lake to prevent a 
lo that end, Hering, taking 


great new 
water 
nuisance 
into account standards observed on 
trips abroad, proposed diversion of 
diluting water from the lake at a rate 
of 4 cu, ft. per second for each 1,000 


of tributary population 


rhe 


Drainage 


original objective of the 


Canal were 


(1) To the 
of Chicago from pollution by its sew 


protect water 


supply 


aye. and 
(2) To 
the 
and 


stop ottense to eve and 


Chicago River and its 


later in the 


nose in 
branches, Calumet 


River 


( oupled with these objectives wa 
the creation of a much larger navi 
gable channel (24 foot depth ) from 
Lake Michigan to the Mississippi 
Rivet was afforded by the Ili 
nois and Michigan Canal (nominal 
foot depth ) 
the trongest advocates of the Drain 

re Canal, 


than 
In the minds of man 
paramount 


navigation wa 


Water & Sewace Works, May, 1955 





CHICAGO'S QUEST FOR POTABLE WATER 


ENTRANCE—At doorway of Chicago's South District Filtration Plant. 
W. W. DeBerard, Deputy Commr. and Chief Water Engr. 


The Sanitary District Established 


out the recommendation 
Hering Commission, the [lh 
May 29 


referendum 


lo cart 
lature, on 1X8Y 

ubiect to a 
ition of The anitar 
hicago with 

Hoard of Trustee to 
from Lake Michigan 

the flow of the Chicago 


powell 


hey ‘ 1 burden of city sewage 
lhe canal ty 


betwee } ( 
lye Tan Kiver 


venty-eight miles long 
hu ago and the 
at lax kport The 


iver 


minimum rate of diversion m the act 


wih 1/3 ecu tt per second pe! 
1,000 population 
lhe time had arrived ror 


| he tench 


drasti 
from the 


ited 


arisiny 
low water cre 
iffected 
ind buildings. ‘The 


fully ap 


boats and 


i not so 
the gross pollution 
upply system wher 
flood or when di 
was inter 


L890. the 


the ewayge 

the decade 188] 
iveraged a typhoid death rate ot 

» per 100,000 population 
high rate compared with that 


his wa 
a vet 
and man 
with 


water sty 


of a few large American 


large l.uropean cities blessed 


t relatively 


at lea ‘ 
poli (hicago tat surpassed its ISS] 
90 rate when, in 1891 its already high 
typhoid curve mounted to 174 deaths 
per 100,000 population 
extended into 1892 
deaths in 


pure 


| he f pide 
the 


being greater than 


month May 


typhoid 
lanuar 
aa any previo Siti e 
189] 
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Water Supply History 


Chicago 


histor of the 
ummarized 


Briefly, the 
Water Sy 
as follow 


tem) ma bye 
Chicago wa incorporated asa Vil 
lage on August 10, 1833 


Mare h } 


vatert 


and as a 
City on 
First publi 
1842 
(ity 
bution s\ 


started construction of a distri 
stem in 1852 
works 


( ity supplied by own water 


Feb., 1854 

Water delivered trom first crib in 
take and tunnel in March 25, 1867 
the 


eloped t© 0 lude as of 1953 


tem mn 


from 1867 on, system de 


6 intake crib 
O43 ¢ 
| ft 


mile f water tunne from 

diameter; 

2 pumping stations 

The world’s largest filter plant 

1016 
54 inches in diameter 


43,954 fire hydrants 


miles of water mains from 


40,000 gate valves 
21,834 water meters 

In 1912 the City began to chlorinate 
in shore the lake water received from 
all cribs 

In 1926 an experimental filter plant 
vas built on the South Side of the 
City 

On September 20, 1945, the South 
District filter plant went into service, 
with a nominal capacity of 320 med., 


serving 62 sq. mi 


In 14953 the pumpage of Chicago 
was, in gallons 


,006,654,000 
,470,220,000 
, 741,000,000 


Daily average 

Maximum day 
Maximum hour 
Daily average——Chicago.. 918,372,000 
Daily average—Suburban 88,429,000 
48.2% of the Chicago pumpage is me- 

tered, with 123,787 meters 
Non-metered ‘on assessed rate) serv 


ices—-335,697 


The per capita use was as follows 

Chicago 248 g.p.c.d 

Suburban (51 
munities) 


com 
47 g.p.c.d 
Average 235 g.p.c.d 
Fifty-two municipalities are served 
outside Chicago in the adjacent sub 
urban area, with a population of 
1,500,000 
Construction of the North Side 
filter plant is planned shortly. This 
will be designed to supply 1,000 mgd 
The City has spent, to December 
31, 1952, for water works plant a 
total of $235,095,224 . 
In 1953, the City supplied 4,298,000 
with water, estimated as fol 


pet | le 


lows 


Chicage 

in an area of 213 sq.m 
Suburban 

in an area of 128 sq. mi 
Total 


92 000 


4 298 000 


in a total area of 341 sq. mi 


Sanitation Accomplishments 


What has been accomplished by all 
this expenditure ? 

In the first place, the sewage pol 
lution from Chicago 
moved from its source of 
water, with a marked reduction in 
the typhoid fever death rate. (In the 
5-year period 1949-1953, the typhoid 
fever death rate averaged 0.012 per 
100,000. This is a remarkable drop 
from 174 per 100,000 in 1891.) The 
shore of Cook County has been made 
for bathing. The and 
industrial wastes of the Sanitary Dis 
trict have been treated to the highest 
practicable degree known to sanitary 
science, and the condition of the Illi 
nois Waterway has been improved as 
far as practicable by treatment, so 
that for recreation, navigation, and 
fishing, it is fit from Marseilles to 
the river mouth 

When the City of has 
constructed its mammoth North Side 
filter plant, all the consumers will be 
furnished a safe, palatable, tasteless, 
and sparkling water 
turbidity 


been re 
drinking 


has 


sate sewage 


Chicago 


tree trom 





SEWAGE DISPOSAL—Chicago’s North Side Treatment Works. 


terms of the [:nabling 
District, the 
water at 


nder the 
Act of the 
City 1s required to furnish 
the City limits to those municipalities 
outside the City and do not 
Michigan at the 


etered con 


Sanitary 


which are 
border on Lake 
as charged to} 
the Cit 


same rate 


Summers it sic 


Litigation 


in the 
evitable that litigation ensue 


course of ey 
as noted 
in chronological order 

The Drainage Canal was opened 1m 
1900. 


treatment. ‘The 


January, without provision for 


sewage planners re 


lied solely on disposal by dilution of 


the sewage with water drawn from 
Lake Michigan 

\lthough the officials of the City of 
known that con 
Canal had 
begun early in until 
late in 1898 that the Mayor appointed 


the plan 


St. Louis must have 
struction of the Drainage 


1892, it was not 


a commission to investigate 


proposed for the disposal of ¢ hicago 


with regard to their effect or 
Louis | he 


sé wage” 
the water 
commission concluded in April, 1899 
that the city 
menaced by the discharge of the sew 


supply of St 
water supply would be 


age of Chicago through the Drainag« 
Canal and thence down the Des 
Plaines, Illinois, SSiSSIppi 
to and past the St. Louis water 


and i 
Rivers 


Intake 


CHICAGO'S QUEST FOR POTABLE WATER 


The Persistence of Pollution 


17, 1900, the State 


original 


Qn January 
of Missouri, in an 
State of Illinois and The 
Sanitary District of 
tioned the United 
Court to enjoin the discharge of the 
ewage of Chicago through the Drain 
and 


CAs 
against the 
Chicago, 


states 


peti 


Supreme 


Plaines 


Mississippi 


age Canal and the Des 
into the 
history of 
expert 


Illinois Rivers 
Never before in the 
tary litigation were so 


sani 
many 
chemist bac 


witnesses engineers 


teriologists, and vital statistician 


employed in such a case 

Missouri attempted to prove that 
typhoid germs in the sewage of Chi 
cago were carried 387 miles in the 
Illinois Waterway 
the Mississippi River and pollute the 
Louis. Justice 
Holmes rendered the decision of the 
United States Supreme Court on Feb 
1906, 


system to enter 


water supply of St 


ruary 19 stating 


Both 


the typhoid bacillus in the water is not 


sides agree that the detection of 


expected But the plaintiff relies 


that 


to be 


proof such bacilli are dis 


upon 


charged into the Chicago sewage in cor 


siderable quantities; that the number of 


water of the Illinois 


bacilli in the 


much ncreased including the bac 


coli communis, which admitted to be 


an index of contamination and that 
lead to the 


chemical analysis same ir 


These are activated sludge units 


ference. To prove that the typhoid ba 
could make the journey, an ex 


Bacillu 


cithus 


periment was tried with the 


which seems t have beer 


Prodigiosus 


unknown r nearly unknown, in these 


After preliminary trials, in whict 
the Mississippi 


mouth of 


wastes 
these bacilli emptied int 


River near the Illinois were 


found near St. Louis intake and in St 


Louis in times varying from three days 


to a month, | barrels of the same 


said to contain ne thousand millior 


bacilli to the cubic centimeter, were put 


nto the Drainage Canal near the tart 


ing point on November ¢ and on De 
cermber 4 an example was found at the 


St. Louis 
nm the three f llowing days, two at the 


intake. Four others were found 
tower and two at the moutl f the | 
mois 

lhe Court further cited 
ment vith typhoid lever germ b 
IIlinois which indicated that the dura 


c Aperl 


tion of the life of the germs was much 
might not exceed 


exaggerate d and 


four days 
dismi . 


three or 
sed by the 


and ha 


matte 


he Cast Was 


Court without prejudice 


never been reopened \ a 
of fact, the City of St 
that the from the 
did not affect its 
Mississippi River, an 


construc ted 


Lous four 
Illinois Rive 


water suy 


vaterT 
ource of 
ply from the 
watet 
turbidit 


later purification 


vorks to remove the frot 


the river water 


MAY, 1955 


WaTER & SEWAGE WoRKS 





CHICAGO'S QUEST FOR POTABLE WATER 


WEST-SOUTHWEST WORKS—The activated sludge plant is in middle; West Side Imhoff Plant is in upper right 


Legal Right to Diversion 


estion 
is Opener 
to divert water tron 
The original permit 
Y from the ecretat 
based on 
i Chicago River and 
April 9, 1901, to 
modifications lim 
1167 c.t atter 


preserving 


uests for a flow of 
and suits 


War in 


enlar ye 


denied 
ecretary olf 
to enjoin the 
These were 
1923, the 


finding 


ersion 
lune 18 


a formal de ree 


i 
nd or 
Federal Government 
(ourt 
r Court, on lan 


supreme 


intime, the requirements 
anitation had 
the Sanitary 


the methods oT 


been in 
District 
scewart 
uilable. The original plan 
iter to dilute raw 
1/3 c.f.s per LOOO 
1909, when Col. R. R 

President of the 
evident 

then 
means of sup 


ent mu 


it became 
M. Wisner 
neer), that 
dilution by treatn 


ustec 


(,corge 


Water & Sewack Works, May, 1955 


stations were bu y the 
District to stuc 


pac kinghouse waste, 


anitary domesti 


scwar't tannery 
vaste, and corn products waste 


Construction of Treatment Works 


In 1921, an amendment to the 
District Act ordered the 
Sanitary District to treat 
ment works to handle an annual in 
crement of 300,000 people, until about 
1,800,000 persons had been cared for 
\ treatment program was adopted in 
1924 

Meanwhile, the aroused opposition 
by the Lake States to the diversion 
at Chicago culminated in an 
Ss Supreme Court, 
in 1925, 
Che Court 
\pril 19 


was to 


Sanitary 
construct 


original 
suit before the | 
amended 
1926 


decree on 


brought in 1922, 
and further 
handed down a 
1930, whereby the 
be reduced to 1.500 c.f.s. on Decem 
ber 31, 1938 (Hon. Charles Ef 
Hughe 3, Master ) 

rhe depression of 1931 al 
difficulties of the Sanitary Dis 
trict retarded its construction 
gram, so that the final cut in diversion 
in 1938 
Joliet condition 
of the Illinots Morris 


to Peoria was improved by the in 


suits in 


diversion 


d finan 


cial 
pro 


created a nuisance in the 
although the 
trom 


pe vs) | 


Rivet 


creased time of flow 

For engineering purposes, the San 
itary District area is divided into five 
the North Sice 


reneral projects 


West Southwest, Des Plaines 
River, and Calumet 1931, the 
Des Plaines River area has been sew 
ered into the West Side Works. At 
the end of 1953, four major sewage 
treatment works were in operation, 
1,286 


Side, 


Since 


with a combined capacity of 
m.g.d, 

Since December, 1949, practically 
all the sewage has been given acti 
vated sludge treatment. In 1953 this 
totaled a flow of 1,104 m.g.d. The 
total B.O.D. in the effluents averaged 
126,700 Ib. per day, indicating a re 


moval of practically 90% 


Plant Design Characteristics 


Che design of the sewage treatment 
works was gradually developed from 
an experimental plant at Maywood, 
built in 1921. The North Side Works 
was planned prior to 1924 and went 
into operation in the fall of 1928 
This plant was designed to demon 
strate that a sewage works could be 
ornamental as useful. It 
proved more efficient than was ex 
pected, in that a suitable effluent was 
a 4-hour aeration 


well as 


established with 


period and a use of air ranging from 
0.36 to 0.49 cu. ft. per gal., using 


176 to 717 cu. ft. of air per lb. of 
B.O.D. The annual average removal 
of B.O.D. reached 94.9 per cent in 
1947 and declined to 93 per cent in 
1953. With the addition of some final 





WEST-SOUTHWEST LAGOONS—See text for the story of growth in sewage disposal facilities 


settling basins in 1936, the nominal 
capacity of the plant was increased 
from 180 to 250 m.g.d 
Considerable attention 
given to the design of the aeration 
tanks in the Calumet and Southwest 
Works. The flow type 
was justified and the need of 
air demonstrated. Diffuser plates used 
porosity than 


has been 


of aeration 
clean 
recently have a higher 
in 1928 

lhe general type of layout orig 
inally adopted has been consistently 
followed, with a concentration of op 
erating stations and reduction in num 
ber of recording meters 

lhe 
treatment works 

lhe North Side Works (built in 
1923-1928) contains 370 electric mo 
totaling 21,000 H.P. This plant 
Che Calumet 
1935) 


mechanization of the sewag« 
is of interest 


tors, 
1 completely electrified 
Works (built in 193] 


completely electrified, 


is also 
containing 210 
electric motors totaling 12,500 H.P 
The West-Southwest Works, recently 
1.440 ele 
19 841 H.P 
units in this 


plant, such as sewage pumps, air com 


completed, contains overt 
totaling 
lowever, the 


tric motors, 
| larger 
pressors, and electric generators, are 
driven by steam turbines 


Handling of Sewage Sludge 


Sludge handling operations are con 
centrated at the West-Southwest 
Works and at the Calumet Works 


CHICAGO'S QUEST FOR POTABLE WATER 


Che total dry solids received at the 
four major works in 1953 were 741.5 
tons per day, including 54.3 tons at 
Calumet. Of the total solids, 628.2 
tons were removed daily. 

At Calumet, about one-half the 
tonnage received is heat-dried and 
sold, the balance being lagooned 


At the West-Southwest Works, in 
1949, the excess activated 
heat-dried, according to the working 
equipment and the 
available supply of coal. From 200 
to 500 tons of dry sludge are pro 
duced daily. During the development 
period, the preliminary sludge 
surplus activated sludge were pumped 


sludge is 


capacity of the 


and 


to lagoons about five miles away 

At the West Side Works, the Im- 
hoff tanks digest the solids which are 
deposited from the West Side sew 
age (in 1953, 204 tons per 
day ) Some 616,424 cu. yd. of 
sludge were drawn in 1953 and de 


some 


wet 


posited on 27.3 acres of drying beds, 
from which some 146,297 cu. yd. of 
air-dried material were removed, con 
taining 65.8 per cent moisture. These 
beds are cleaned by unique mechan 
ical strippers. The solids as stripped 
are deposited in standard gage 30 cu 
yd. dumping cars, and run out to a 
dump some three miles away. The 
plant effluent is mixed with the raw 
sewage from the Southwest area and 
treated by the 


pro ess 


activated sludge 


The lagoons provide a capacity of 
110,000,000 cu. ft. and occupy 183 
acres in a site of 265 acres. Between 
November, 1943, and July, 1950, 
about 567,662 tons of dry solids were 
deposited, of whic h 345,000 tons were 
placed in the original 50,000,000 cu 
ft., or about 14 Ib. per cu. ft. These 
original lagoons are practically filled 
up 


Dewatering and Drying Sludge 


st used by 
1922 


Vacuum filters were fir 
the Sanitary District 
with sulfate of alumina as a sludge 
conditioner. In 1923, Dr. F. W 
Mohlman and John R. Palmer dis 
covered the value of ferric chloride 

In the early days the filter 
was heat-dried in a drier. In 
193] study of me 
chanical dewatering, heat-drying, 


around 


cake 
rotary 
1936, an intensive 
and 
incineration was carried on by W. A 
Dundas and Philip Harrington, which 
clarified the problem and developed 
the procedure now known as flash 
drying. This was installed as a pilot 
plant at the Calumet Works in June. 
1936. At the Works, a 
larger into 
on August 7, 


Southwest 
installation went 
1939 


SCT VICE 


The commercial sale of heat-dried 
sludge began on October 12, 1939 
Che output has varied from year to 
year, rising to 92,000 tons in 1953 
he material is sold in carload lots 
containing less than 5 per cent mois 


Water & Sewace Works, MAy, 1955 





CHICAGO'S QUEST FOR POTABLE WATER 


CALUMET WORKS—Another sewage treatment plant in Chicago's disposal system 


ire, with an approximate content of 


6.1 per cent ammonia and 3 per cent 
hosphorous (APA). The selling price 


on reached a peak of $25.25 in 


ince declined to around 


he cost of 
$3.10 in 


cost of 


coal per tor 
1939 to $5.50 
chloride 
$30.00 in 
1948, 


lerrn 
from around 
S35.40 in 
1949. lor the last ten years 
if ferric chlorice 
per cent at the 


and 
has aver 
Southwest 


recep} 


it Calumet 


trict Cost Data 


1953, the 
mstrict had expended ap 
OOO O00 in 
and 
in addition to 
drain 


December 5] 
S50 sewers 


itment works pump 
[his wa 
expended on the 
it tributaries, and ad 
cost of maintenance 

ion has risen from 
1Y41 to $8,244,314 in 

cost from $4,103,930 


206,483 in 1949 

the annual average con 
LD). in the plant effluents 
d from 598.800 to 126,700 

t 1953 


nw”) port 


and in the dis 
from O§R5.000 to 
day. In the 
», the discharge at 
ned 108.200 tb. of 


summer 


extends 
Missis 


2 miles 


1 Waterway) 
Michigan to the 
Ippl i distance of 327 
average dis 
Lockport 


IRkO cfs 


annual 
1953, at 


Since 19S the 
charge rough 
has been approximately 3 


} 
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of which approximately 1,650 c.f.s 


is sewage flow or effluent 


Nuisance Problems Remain 


The Illinois Waterway may be di 
vided into two parts, one 
oria: the other, 
part of the upper portion is 
Lockport to the Kankakee 
1938, the condition of 
the 
River to Peoria has been good 


above Pe 


below The critical 
trom 
River 


the [lh 


Kankakee 


Since 


nois Waterway from 
that a standard 


of 4 p.p.m. of dissolved oxygen can 


Che indications are 


not be met between Lockport and the 
Kankakee Rivet 
1,500 c.f.s. It 

Marseilles to Peoria in the past twelve 
\pparently fish 
working up the Illinois River for the 


with a diversion of 


has been met from 


ears have been 
past twe lve years and are now found 
vicinity of Marseilles 
difficulties of the 
the Illinois 
has been the destruction of 


in the 


fish 


area 


(ne of the 
situation im Rivet 
breeding 


bac k 


levec ‘S 


places by the reclamation of 


watet sloughs and pools, by 
and for agricultural use 


\nother 


the possible effect of the content of 


problem which arises is 


nitrogen and phosphorus in the water 
way in stimulating plant growth to a 
luxurious basis and consequent de 
velopment of a secondary nuisance in 
the Illinois Waterway. At present the 
dlise harge at Lockport contains about 
5/ tons of nitrogen daily, or an aver 
p.p.m. of nitro 


as is known, this is the 


age ot about 6 or 7 
yen. ©o tar 
highest content of nitrogen of record 
tor a stream im the United States 
As vet 
removing 


known of 
nitrogen 


there is no way 


economically the 


or phosphorus from sewage effluents 
Chere seems to be a possibility that 
dilution will be helpful 


Subsequent Litigation Experience 


At the time the diversion was cut 
on December 31, 1938 to 1,500 c.f.s., 
the sewage treatment works were in 
adequate to reduce the pollution load 
to an amount sufficiently low to main 
tain existing conditions in the upper 
Illinois Waterway as theretofore ex 
isted. As a result, a 
nuisance developed in the Joliet pool, 
which prompted the State of Illinois 
to request the U. S. Supreme Court 
for a temporary increase in the di 
version from Lake Michigan 

Hearings were held before a Spe 
cial Master, Monte M. Lemann, of 
New Orleans, La., in 1940-1941, who 
held that no health 
proved and that no remedial measures 
were available, as effective or as 
promptly as the proposed completion 
of the sewage treatment works. of 
lhe Sanitary District of Chicago. The 
U. S. Supreme Court the 


very odorous 


menace fo was 


denied 
petition. 

Although along the Illinois 
of Lake Michigan, The Sanitary 
trict of Chicago has removed pra 
tically all the pollution from Lake 
Michigan, except that from shipping, 
the smaller North Shore Sanitary 
District (1950 population 99,090) 
still discharges chlorinated effluent 
from a number of primary treatment 
plants 

\ considerable pollu 
tion was discharged from industries 
and to some degree by municipalities 
in Northern Indiana, which 
windblown in currents to 
wards the Southerly Chicago intakes 
\s amicable attempts failed to clean 
up the pollution, in 1943, the State of 
Illinois brought suit in the United 
States Supreme Court ( No. 11 Orig 
inal) against the State of Indiana, 
the City of Hammond, the City of 
Kast Chicago, the City of Gary, and 
the City of Whiting to restrain the 
State and its (including 
twenty industrial 
from polluting Lake Michigan, the 
source of drinking water for Chicago 
and the surrounding territory in 
Northern Indiana and Illinois. The 
Court appointed a Special Master, 
Luther E. Smith, of St. Louis, Mo 

Che somewhat 
that, although no 
taken, much has been accomplished 


shore 
Dis 


amount ot 


was 
surface 


agencies 


establishments ) 


Case 15 unique in 


testimony was 
lhe total cost of the improvements re 
quired amounted to about $15,000,000, 


chiefly for removing industrial 


wastes. The largest single expenditure 
was by the Standard Oil Company 


of Indiana, in the amount of 
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Populations and Areas 
City of Chicago and The Sanitary District of Chicago 


Census Population 








City 


f Chicage 


4,479 
29,963 
109,206 
306,605 
503,185 
199, 85( 


c7 


1 698 j 


,185,283 


70) 
376 
396 

62( 


438 
808 
962 


strict of Chicag 


,114,000 


1,638,655 


+ 


962 


308,276 


,986,00( 


901,569 
14 
338,958 





d tor 
its 


$6,000,000 for oil separators, a 
sewage in 
» the 
treatment b 


collecting the sanitary 
plant and delivering it 1 sewers 
of Whiting for Ham 
The only municipal work re 
quired cost $90,000 for revising sew 
ers in Whiting. The program was 
completed on November 6, 1950 
ven with the great reduction in pol 
the residual oil still 
the City of Chicago to use a 
considerable e 


mond 


ution, wastes 
Cause 
xcess of activated car 
bon im controlling tastes at the South 
hilter 


the Cal 


Sic pliant at certain seasons ot 


The final chapter on diversion of 


lake water has yet to be written. On 
August 20, 1954, Congress passed a 
2,500 


was 


bill authorizing an increase to 
c.f.s. for the diversion. This 
vetoed by President Eisenhower on 
September 3, 1954, 
stands at 1,500 c.f.s., 
that the Supreme Court apparently 
has always been of the opimion that 
the control of the 
Congress 

lhe 


have 


so the diversion 
despite the fact 


diversion rests in 


additional diversion would 


been helpiul in counteracting 
the growth of algae due to the pres 
ence of nitrogen and phosphorus in 


the dis harge at Low kport 
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Los Angeles Water Projects 
Planned to Meet Growth 
An 


vran 


S80 .238 000 constructio1 


now under will 


pro 


way provide 


ample and electric tor 


1 


water service 


e influx of people and industries 
expected to locate in Los Angeles in 

Already d as the outstand 
\merican city in 
future 
stem 1s 


sorce 
5 rate 


Ing watet 


continuing to enlarge 


reserves 
Angeles 
ind 
and 


ror needs the 


extend its pipelines, reservoirs 
tacilities 
1 


records 


other 
1954 


ke ” al 


lwo established in 


indicate the growth of the 
With the installation 
of the 500.000th water meter. Los An 
rf the 1 the 
to hit that high mark for registering 
And 


ir period ending last June 30 


rapid 


water systen 


les | 
eles becarne irst city it | > 


vater use by consumers the 


sca f 


saw the completion of more reservoit 
projects than during any comparable 
period in the 52-year history of the 
Department of Water and Power 
lhe major water project is a ten 
mile pipe line linking Eagle Rock and 
Hollywood lo com 
pleted in 1955, this will carry 171, 
000,000 gallons of daily. It 
provides the city important 


reservoirs be 
water 
most 
connection to the Colorado River sup 
ply, brought here by the Metropolitan 
Water District over a distance of 300 
miles, Cost of 
$6,400 OOO 
Present plans of the city’s Depart 
Water and Power call for 
$335,000,000 for 
improvements and expansions during 


the new line is 


ment of 
an investment ot 


the next five years, according to gen 


Morris 


eral manager S. B 


Wieters and Harris Get New 
USPHS Assignments 


Recent reassignments in top water 
pollution control staff personnel ot 
the Public Health Service in 
clude appointment of Alfred H, Wie 

former Assistant Chief, Water 
Pollution Control Program, as a con 
sultant to the Brazilian Ministry of 
Health, where he will advise on legi 

technical 


| _ 


ters, 


lative, and administrative 


problems in a national water pollu 
program. He had 
in his present position at Washington 
1). C., since 1947 

Also reassigned is Robert R 
chief af the WSPHS Weta Pat 
lution Control Ofthee in Port 
land, Ore., who now becomes Chief 
Water Supply Branch, Division of 
Sanitary Services, Washington, D. ¢ 


tion control been 


Har 
ris, 
Basin 
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A. W. W. A. Technical Program 


75th Annual Convention, Chicago, Ill., June 12 to 17, 1955 


Hk FOLLOWING PROGRAM lists the technical ses 

T ions of the forthcoming 75th Annual Convention of the 

un Water Works Assn. According to Secretary Jordan 

minor changes may be made in this advance program. All meet 
| exhibits are to be held in the Conrad Hilton Hotel 


Ameri 
ings arn 


AWWA 1955 Cuicaco Conrerenct 


PecHNICAL PROGRAM 


(1) Joint Boiler Feedwater Research Committee 

Merit Defects and Performance of Mono-bed 
and Two-bed Demineralizing Systems H. E. Bacon 
] (y Vonl ossberg 
S. T. Powell 

ispended Solids— Theis 

ntification and Control S. K Adkins 
B. J. Wachter 
ns in Small Heating Boiler H. F., Hinst 


1M 


2) Open Session 


Water Works Administration Committee 


M onda June l PM 
3) Water Purification Division 


Effect of Various Types of Water on 
Non-Ferrous Metals Lee Streicher 
Problems in Estimating Fluorides in Water H. P. Kramer 
Biological Infestation of Purified Water Panel Discussion 
Moderator M. P. Crabill 


kK ffect of Disinfection Dosages of (Chlorine 
n New Water Mains 


William Yegen 
M onda j ei PM 


4) Water Resources Division 
Rex il Water upply Planning for 
North Central Ohio Paul Belcher 


Discussior Wendell R. LaDue 


Our National Water Resources Policy Clarence A. Davis 


19 tate Legislation Concerning Water Resources 
\ Panel Review ,. P. Black, Moderator 
\rea Kepresentative 
rth Atlanti 
ith Atlant 


Ohio Valley 


Missouri Valley 
Southwest 
Pacific Coast 


5) Water Resources Division 
fa Fresh Water Barrier in 
( ahitornia Finley B. Laverty 
Recharge Operations of the Upjohn Company 
at Kalamazoo W. H. Sisson 
streams Plus Wells Make Economical 
Industrial Supply R. D. Wilsor 
Discu ' Clifford Fore 


VW 


6) Water Purification Division 
Features in Water Treatment 
Plant Desig H. O. Hartung, Moderator 
Panel Discussiort 
William Aultman 
C. M. Beck 


Marshal! Houghn 
Thomas M. Riddick 
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Recording Instrumentation in Water 
reatment Plants Oscar Gullans 
Effects of Detergents on Water Treatment J. C. Vaughn 
Discussion Charles D. Gates 


Tl uesday—June 14—A.M 


(7) Distribution Division 


Business Session 
luesday—J une 14—P.M 


8) Water Purification Division 
The Magnitude and Treatment of Nuclear 
Reactor Wastes W. A. Rodger 
General Review—Studies of Water Treatment 
Methods to Reduce Radioactive Pollution 
Tolerable Levels Gladys Swope 
Instrumentation for Radioactive Pollution 
Studies H. E. Pearson 


1955 Studies of Radioactive Fallout Rolf Eliassen 


luesday—J une 14—P.M. 


(9) Water Resources Division 
Symposium—Controlled Draft from Reservoirs 
New York Metropolitan System 

Philadelphia Suburban 
Johnstown Plant—Bethlehem Steel 


Edward Clark 
George Dann 
Angus Henderson 
4. S. Toth 
Equating Surface and Underground Storage R. A. Hill 
Water Management—Another Necessity in 


Modern Industry K. S. Watson 


Tuesday—J une 14—P.M 


(10) Management Division 


Business Session 


Wednesda June 15—A.M 


(11) Management Division 


The Problem of the Suburbs and 

Public Services Introduction Abel Wolman 
The Federal Housing Administration's 

Concern John C. Hazeltine 
The Public Service Commission's Viewpoint O. P. Deuel 
Che State Sanitary Engineer's Viewpoint W. F. Shephard 
The Fire Protection Problem Kenneth Carl 
Discussion 


Résumé Abel Wolman 


W ednesday—June 15—A.M 


(12) Distribution Division 
Design of Cement Lined Steel Pipe E. S. Cole 
Electrical Inspection of Coatings on 
Steel Pipe Mark Davidson 
New Developments in Tests of Coatings 
and Wrappings G. E. Burnett 


Wednesda June 15—A.M. 


(13) Water Resources Division 


Business Session 


W ednesday June 15—P.M 
(14) Research Projects/Progress and Planning 
Effects of Physical Environment on 
Water Mains - W. D. Hurst 
R. F, Legget 
A. Baracos 





Chromium and Cadmium in Water 


Effect of Water Treatment on Water Mains 


Public Health Service Research Grants in the 


f Environmental 
Supply 


Area « 
Healt! 


Water 


Report of AWWA Committee on Water Works 


> 1 ; 
Re Searcn .vecedas 


W ednesday—J une 15—P.M 


15) Management Division 
Electrical Reliability Requireme: 
Water Plant 
Maintaining Electrical Controls at 
High Efficiency 


Modernizing Chicago’s Pumping Stations 


Progress in Tunnel ¢ 


District Filtration Plant 


Thursday—J une 16 


16) Water Purification Division 


Max Levine 
l. B. Miller 
1. C. Zufe 


17) Management Division 

\ Forecast of Metropolitan Chicago's 

Water 
Water Supply Industry Safety 

U. S. Labor Department Survey 


Needs 


ts for the 


onstruction for Central 


Geo R 


A. W. W. A. TECHNICAL PROGRAM 


Clarence F. Decker 


A. M. Buswell Discussion 


Irving Gerring 


7 Thursday 
Martin E. Flentje 


Easements for Pipelines 


A Successful Safety Program J 


June 16 
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W. McFarland 
Thomas Allen 


Modernizing the Management of Chicago's 
Water Department J. W. Jardine 


A.M 


(18) Distribution Division 


Burton S. Grant 


Pumping Stations in Residential Areas 


Long Island 


California 

E. O. Potthoff 
J. P. Kesler 
QO. B. Carlisle 
J. L. Weeks 


Discussion 


George 5. Salter 


Thursday 


Service Charges for Air Conditioning 


sit 


Getting Your Customers on Your 


Thursday 


Howson 


L. R 


McCormack 


June 16 


June 16 


D. J. Hennessy 
ie A, Hosegood 


The Solution Effects of Water Upon Cement/Concrete 
Linings of Water Mains 


M. E. Flentje 


R. J. Sweitzer 


P. S. Wilson 


A 15 Year Exposure Test on Three Types of 
Distribution Pipe 


M. J 


Shelton 


P.M 


(19) Management Division 


Ready-to-serve Charges for Private 
Fire Protection 


R. Hanson 


W. V. Weir 


The Lawn Sprinkling Load 
Panel Discussion 


Angus Henderson 
i. F. Tanghe 

L. S, Finch 

M. P. Hatcher 


leam Joseph » Rosapepe 


P.M 


(20) Open wwssion 


Water Works Practice Committee 





Ninety-Two Exhibitors at Chicago Convention 


Exhibition space will be provided 
for 92 exhibitors at the seventy-fifth 
annual convention of the American 
Water Works Association to be held 
in Chicago, Ill., June i2-17 in the 
South Exhibition Hall of the Conrad 
Hilton Hotel 

According to the Water and Sewage 
Works Manufacturers Association, 
the list includes 
American Cast Iron Pipe Company 
imerican City Magazine 
American Well Works 
Aqua Mati 
Armco Drainage and Metal Products 
Badger Meter Manufacturing Company 
Baker and Company, R. H 
Barrett Divisior 
B-I-F Industries 
Bingham and Taylor Corporatio 
Buftalo Meter Company 
Burroughs Corporatior 


Calgor 

Centriline Corporation 
Bridge and Iron ( 

Company 


James B 


Chicag ompany 
Chicago Pumy 
Clow and Sons, 
Culligan, In 
Darling Valve and Manufactur 
De Laval Steam Turbine ‘ 
Dorr-Oliver 


Dresser Mar 


facturing Divisior 


lectro Rust-Proofing Corporation 
ngineering News-Record 

“verson Manufacturing Company 
airbanks Morse & Co 

iltration Equipment Corporation 
‘ischer and Porter Company 

‘ord Meter Box Company 

‘oster Engineering Company 
Foxboro Company 

General Filter Company 


Glamorgan Pipe and Foundry Company 


Golden-Anderson Valve Specialty Co 
Graver Water Conditioning Company 
Hanks Company, Fred W 

Harco Corporation 

Hays Manufacturing Company 
Hersey Manufacturing Company 
Homelite Corporation 

Industrial Chemical Sales Divisior 
Inertol Company 

Infilco 

Johns-Manville 

Johnson, Edward E 


Keasbey and Mattison Company 


Kennedy Valve Manufacturing Company 


Koppers Company 

Layne and Bowler 

I eopold Company F B 

Link-Belt Company 

Lock Joint Pipe Company 

McWane Cast Iron Pipe Company 

M and H Valve and Fittings Company 
Mueller Company 

National Water Main Cleaning ‘ 
Neptune Meter Company 


Pelton Water Wheel Company 
Permutit Company 

Pitometer Associates 

Pittsburgh-Des Moines Steel Company 
Pollard ( ompany Joseph & 

Pratt Company, Henry 

Preload Company 

Price Brothers Company 

Public Works 

Rensselaer Valve Company 

Roberts Filter Manufacturing Company 
Rockwell Manufacturing Company 
Ross Valve Manufacturing Company 
Sherman Products 

Simplex Valve and Meter Company 
Skinner Company, M. B 
Smith Manufacturing Company 
Smith-Blair 

Smith Company, 5. Morgan 
Sparkler Manufacturing 
Sparling Meter Company 
Stuart Corporation 

Iron Work 


Pipe and Foundry 


A. P 
ompany 


Traverse City 
United States 
Vogt Mfg. Co 
Wachs Company, E. H 
Walker Process Equipment 
Vallace and Tiernat 

Water and Sewage Worl 

Water Works Engineering 

Well Machinery and Supply Company 
Welsbach Corporation 

Westinghouse Electric Corporatio 
Wood Company, R. D 
Worthington-Gamon Meter Div 
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Water Service and What It Costs 
2—A Completely Adequate Source of Supply 


met ot i cto ources Of water 


upply ce and under 
ground en Giscuss approx! 


veloping 


cost ot ce v 


nate cot 
must be 


upply 


upplie It 
t each water 
1 problem in itself 
finite yardstick ci 
will accurately estimate 
| types of water sup] lhe 
ost of developing a water 
river, such as the 
iderably lk than 


ya supply from an 


iditye 


nland streat ere it 1S necessal 


to construct a dam and an impound 


ino reservol the cost per gallon ol 


le eloped water ield of an under 


rour ource | im an are i where 


ubsurtace 1 and, such as area 


han it is in a rock 
usually encount 
ts of Pennsylvamia 
bear upon the 


vhich 
ack quate and 


supply 


trom 


omple té 
ot water 
supply 


distribution 


ource 
ot the 


mt of tem, 


and also hether the water requires 


flow to the pomt of u 


pumping oO! 
we b rravit | heretore the esti 
nated cost which are pre ented in 


this discussio be used witl 


uti} 

levelopment of these co 
adequate ind sat 
upply ha 


one which will produce 


etel 

jurce of been 
ver quality in satistactory 
domestic and in 
lustrial 1 Lhe 
potable o ipl ol 
potable by t ment, The municipal 

ot rial ' vhich obtain a 


uantitve for both 
! 


rpose water must be 


being mace 
can 
surtace water 


than 


potable ppl rom 


thout treatment other chlor 


itor rare and tortunate indeed 


Planning for Future Growth 


uppl must provide 


An idequate 
future growth of both popu 
W here 
idered, the pro 
hould 
least 


future and tuture 


for the 
ition and imdustr new sup 

con 
ds on the system 
e estimated tor period of at 
’'S vent the 
should be 
sibly 


tiniate 


trom 
It i 


cle mands 


forecasts reviewed 


time to tink po each vear 
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by FRANCIS S. FRIEL 

Mr. Friel is President, Albright & Friel, inc., Con- 
sulting Engineers, Philadelphia, Pa. In this paper 
he summarizes certain problems involved in devel- 
oping surface and underground sources of water 
supply. He discusses in some detail approximate 
construction costs, but emphasizes that each water 
supply undertaking is a problem in itself. 








City, N. | 





A Symposium of Papers on 
Water Service and What It Costs 


Mr. Friel’s is the second of four papers comprising a symposium 
on ‘Water Service and What It Costs’’ presented at the Annual 
Meeting of the Pennsylvania Water Works Association in Atlantic 
, in October, 1954. The first paper, by Abel Wolman, was 
published in our March issue. Two remaining papers, listed below, 
will shortly be published in WATER G SEWAGE WORKS 


3. Completely Adequate Water Treatment 
4. A Completely Adequate Distribution System 





rather than to underestimate, especial 
ly where it is economically teasible 


surface water which 
sible industrial growth 


ind increased domesti 


to provide tor 
will make pos 
usaye 

Vast ¢ xperience indicates that man) 


upplie Matter 


reported’ that during 1953, 56 publi 


are inadequate # 1) 


Pennsylvania were 


a result, restric 


water supphes im 
dangerously low ; as 
tions were placed upon the use of wa 
ter tor uch purposes as Cal vashing 
ind lawn sprinkling. Of these 56 sup 
found it necessary to obtain 


plies, 21 
wuxihary of emergency 
continuously through — the 
period and until April, 1954 
affected 
500 to 


water 


water trom 
SsOuUTCE 

1953 dry 
which were 


lhe communities 


ranged in population from 
80,000. The 
shortages was the 


with the 


cause of these 


increased water ce 


mand coupled dry season 


and subsequent low stream flows 


( (5. Paulsen in discussing the 


report of the U. S. Geological Survey 


on “Public Water Supply Shortages 
f 


1953” has presented statistics on the 


number or wate? shortages clue to 


j 


drought and supply failures or other 
causes, as 1,072, or 6.2 per cent of all 
systems reporting.® The data in Table 
| are from this report 


Increased Demands Cause Shortages 


It is of interest to note that 38 per 
cent of the systems serving over 100, 
OOO population were faced with water 
shortages ; and that 30 per cent of the 
systems serving populations between 
50,000 and 100,000 persons had the 
same experience. It is further signifi 
cant that 51 per cent of the 1,072 
cases of water shortage were caused 
by population growth and increased 
seasonal use 

Chere has been a sharp rise in the 
use of water not only in Pennsylvania, 
but all the country—and fail 
ures in certain water supply systems 
have inevitable because of the 
great demands made upon them. These 
failures accentuated in 
when droughts are widespread, such 
as occurred in the Summer of 1953. 


continued to the 


over 


been 


are seasons 


and which have 


resent 











TABLE 1 
Public Water Supply Shortages—1953 
No. of 


Systems 
Reported 


No. of Systems Ex 
Short- periencing 
ages a Shortage 


Population 
Group 


Less than 000 8.433 
100 to 5,00 6,047 
00 to ),00¢ 
JOO to iAJ2 FA 
00 to 50,00 
000 ¢t JO ,OO( 

More thar 00,000 


jlatior unknown 


TOTAL 





[his discussion of water shortages 
has a direct bearing upon the cost of 
a fully adequate and _ satisfactory 
source of water supply, because it is 
necessary to the 
design which contribute 

which should be pro 
an adequate system, The 


~ _— 
Geolog 


consider basi ele 


to 


ments of 
failures, and 
ided for i 

reconnaissance by the | 
cal Survey, of the 1,072 systems which 
reported water shortages, revealed 
that a water supply was assumed to 
have a shortage when it was unable 
to supply its peak de 


mands and was compelled to restrict 


customers 


the use of watet 
\nother example 
Public Works Magazine 
questionnaire survey ot water 
supplying a population of more than 
3,000, This that 
these shortages were grouped into 
due to 


early in 1953, 


* made a 
works 


survey revealed 


a) lhose an inadequate 
supply, 
b) Those due to inadequate treat 
ent facilities, and 
c) Those due to inadequate dis 
tribution facilities. Fifty-five per cent 
reported by this 


Water 


the shortages as 
attributed to 
exceeding water supply 


urvey were demands 


Generally speaking, about 6 pet 
all public water supply sys 
tems in the United States, serving 
about 24-million customers, restricted 
1953. For ali 


predominant 


cent of 


the use of water in 
shortages reported, the 
reason was due to inadequate water 
supply, increased population and sea 
onal variation Of the 1,072 
shortages reported to the U. S 


ind use 
(,e€0 


logical Survey, drought or failure of 
he water supply alone counted for 


an additional 


467 and contributed to 

It is 
note that watér withdrawn from sur 
face supplies in Pennsylvania in 19515 
supply purposes was 1.2 
per that 
taken from sub surtace supplies was 


More 


pertinent to this discussion to 


ror public 


billion gallons day, while 


112-million gallons per day 


WATER SERVICE AND WHAT IT COSTS 


than 90 per cent of the water used 
in Pennsylvania for public supply pur- 
poses is surface water and less than 


10 per cent is from underground 
sources. The cost data presented in 
this paper will, therefore, dwell upon 
the cost of developing a fully ade 
quate and satisfactory surface supply, 
and will bear only slightly upon the 
cost of an underground source 


Surface Water Supply Sources 

A surface water supply is obtained 
by collecting and storing the runoff 
resulting from rainfall. The runoff 
will vary greatly from State to State, 
and for locations within a State. Since 
the water used comes as rainfall, we 
must look into rainfall and runoff 
records for information to use in the 
design of a surface water supply 

Climatological data published by the 
U. S. Weather Bureau, and water 
supply papers published by the U.S 
Geological Survey, together with in 
formation assembled by State agen 
cies (such as the Pennsylvania De 
partment of Forests and Waters) are 
most important to the design of a 
surface water supply. The rainfall at 
different points in the area under con 
sideration is derived from standard 
rainfall gauges supplied with the cli 
matological data 

Gail A. Hathaway, Assistant to the 
Chief of Depart 
ment of Defense,® has stated: “‘The 
average annual the 
United States is about 30 inches, of 
which 70 per cent returns to the at 
mosphere by evaporation or by tran 
from 
leaves a 


Engineers, U. S 


precipitation in 


spiration growing vegetation 
Phis 
8.5 inches 

“This yield is available in 
streams and through tapping 
underground storage areas, but is not 
distributed uniformly over the United 
States. In fact, some of our greatest 
problems are due to maldistribution of 


water yield of about 
our 


wells 


water supply, both as to time and geo 
graphic areas. For example, 17 west 
ern states constitute about 60 per cent 
of the land area but 25 
per cent of the nation’s water supply 
lhe runoff for these 17 western states 
inches. On the 
31 of our 
about 16 


receive only 


averages less than 4 
other hand, the runoff for 
eastern states averages 
inches a 

In Pennsylvania we are fortunate 
because our rainfall is ap 
proximately 42 to 46 inches per year, 
and the runoff will vary between 17 
and 22 inches per year. The rainfall 
and runoff will vary in different sec 
tions of the State, and the runoff will 
with the character of 

The flow in many 
below 0.25 cu. ft. per 
while during 


average 


likewise 
the 
streams 


vary 

watershed 
run 
second per square mile, 





TABLE 2 
Yield vs. Storage Required 
Storage Capacity 


Required in Million 
Gallons Per Sq. Miles 


Water Supply Yield 
in Gallons Per Day 
Per Square Mile 
15,000,000 
30,000,000 
50,000,000 
70,000, OO1 
90,000,006 
125.000,000 
160,000 000 


200,000 gallons 
300,000 gallons 
400,000 gallons 
500,000 gallons 
600,000 gallons 
700,000 gallons 
800.000 gallons 





maximum flood periods the flow in a 
stream might increase as much as 200 
times the minimum. This condition 
exists in the Delaware River. The 
problem, therefore, is—at times too 
little, and at times too much 

The question is “How much water 
shall we provide in a completely ade 
quate and satisfactory source of sup 
ply?” The answer to this question 1s 
that it should be adequate within eco 
nomical limits to supply the peak de 
mands. Generally speaking, the aver 
age rate of water consumption will be 
approximately as follows 

(a) The average water consump 
tion will be approximately 100 gallons 
per capita per day, This includes 
moderate industrial usage 
The consumption on a maxi 
twice that of the 


(b) 


mum day will be 
average day 

(c) The 
sumption for a 3-hour period will be 


average 


maximum rate of con 


approximately 3.5 times the 


daily rate 

(d) The 
sumption for a l-hour period will be 
t-times the average 


maximum rate of con 
approximately 
daily rate 
From personal experience in a mu 
nicipality with a population of over 
40,000 persons, the following results 
were observed on July 13, 1954, dur 
ing a peak day period 
(a) The average water consump 
tion is considered as 100 per cent 
The consumption on the max! 
cent of the 


{ b) 
iui 
average 

(Cc) 


sumption 


day Was 157 per 


}-hour con 


of the 


rhe 


Was 


maximus 
382 per 


cent 


average 
hourly con 


cent of the 


maxX 
520 per 


Che 


Was 


(d) 
sumption 
average 

Another example during the 1954 

dry Summer period, in a municipal 
water plant serving some 16,000 pet 
The maximum 


sons, can be reported 
at the rate of 6 


hourly demand was 
million gallons per day, as compared 
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demand of 1.5 


day 


daily 


per 


to an average 
million gallons 
These maximum daily demands do 

iffect a supply as much 
they do an underground well sup 


not uritace 


and the transmission main capa 
The daily de 
definite 
esign of a filter 
distribu 


facilities 


from the reservoir 


mand owever, do have a 
bearing upon the d 


plant, pumping ¢ 


tem and t 


juipment, 


tion 


orage 


Storage of Surface Supplies 


may be asked as t 


a river. It 


1 he ile hon ) 


; 


when storage needed on 


i rare instance when storage is not 


ad on ill nland stream (,en 


required 


require 
rally DpeCakil torage 1 


en the natural flow in a stream 1s 
than that required for water sup 
the require 


downstream 


ply purposes plu water 


ment or the riparian 
owne}:! 

Lhe 1930-33 drought period should 
\ typical ex 
this question 18 
vhich occurred in Han 
during the 1930 
lhe daily demand up 
million 


he used as the criteria 
ample ippl ible to 
the situation 
overt Penn yivania, 
drought period 
was 1.5 


on the vork 


gallons ind during the period 
imum dryne the flow in the 
than 200,000 gallons 
upply agency was 


Che 


truction of im 


ot ma 
Cieek was le 
daily. [his wate 


in serio trouble situation wa 


corrected ly tne con 
pounding 1 oir facilities 


Reservoir Depletion Curve Diagram 


| TASS diagram or res 
jletion curve diagram is 


i! tool ror the 


enginect 
the quantity 
to carry a water 
in extended = dry 
it accuracy, ot 
on the 
leve loping the ma 
flow 


ivailable, a yn 


; 


accuracy of 


ictual stream 
be produced from 
trom stream gagings 
iit) 

iry to determine the 
ge to be provided in 
established 
then it 


this 1 
lagram: and 


1S nece prepare an area 


Chis 
elevation of the watet 


provide for the 
discussion of 


capaci 1 \ of the reservoir 
establ 
in the reservoir to 
Lhe 


storage required 


this phase of water supply problem 
the 
but it is background 
the 


estimates 


appear to be irrelevant to 


| 


may 
subject at hat 


| establish 


materia nec iry to 
upor! the 


presente d he rein h ive been developed 


basis which cost 
It is common knowledge that, in the 
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period between May 1930 and July 
1933, the lowest flow on record o« 
curred, It is good practice to design 
a storage reservoir based on the as 
sumption that the 1930-1933 drought 
will reoccur in the future. The safe 
yield from a reservoir to provide a 
fully adequate and satisfactory source 
of supply should, therefore, be based 
upon the minimum 
they have occurred in the past. It is 
good judgment to think that the worst 
yet happened 


stream flows as 


conditions have not as 


Design Criteria and Cost Data 


Certain approximate design criteria 
are presented in this discussion be 
cause they have a bearing on the de 
the 
which might be developed in a res 


termination of 


storage capacity 


ervoir to produce various yields of 
water each day from a drainage area 
containing one square mile. This in 
formation is presented to assist the 
reader in evaluating this cost data, be 
cause, the cost of providing surface 
depending 
rhe 
values presented in Table 2 are ap 
nature and 
Che data will vary 


storage varies materially 


upon local physical conditions.* 
proximate in should be 
used with caution 
depending upon the size of the wate 
shed, the stream runoff and other lo 
cal factors 


Surface Water Supply Cost 


\ unit which might be established 
as a basis of presenting the cost of a 
urtace water supply is the “cost per 
million gallons daily of safe yield of 
Naturally, per mil 


lion gallons daily varies greatly de 


water the cost 


pending upon local conditions; and 
worthwhile data, 
eight actual cases will be cited, all 
based on the actual experience of the 


in order to present 


author 


1. Case of Chester, Pa. 


As far back as the City of 
Chester, Pennsylvania, located along 
the Delaware below Philadelphia, ob 
tained its water supply from that 
river. Because of the high pollution 
load at the water works intake, it was 
Chester to construct a 
new inland source of supply In ad 
dition, Chester was faced with a peri 
odic problem of combating the in 
trusion of salinity from the lower 
ba There was sufficient volume of 
the Delaware River for 
to obtain all of the water it 


1870. 


necessary for 


wate! in 
Chester 
needed at a low development cost, 
but the quality of the water was not 
satisfactory 

Chester moved from the Delaware 
River to an inland source of supply 
on the Octoraro Creek, 40-miles from 


the City. A 2.5-billion gallon capacity 
impounding reservoir; a filter plant 
and pumping station ; 45 million gal- 
lons of water storage on the distribu- 
tion system and 40-miles of trans 
mission main were constructed at a 
cost of over $14,000,000. The popula- 
tion served is somewhat over 100,000 
persons. The cost of purchasing the 
land for the impounding reservoir, 
road relocations, the construction of 
highway bridges, the clearing, grub 
bing and demolition, and the construc 
tion of the dam itself, including all 
appurtenances, was $2,900,000, ex 
cluding overhead 

The yield from this reservoir, under 
the drought conditions of 1930-33 is 
30 million gallons per day for water 
supply purposes, not including the re 
leases required by the Pennsylvania 
Water and Power Resources Board 
(amounting to 0.25 cubic feet per sec 
ond per square miles of watershed 
area.) The drainage area is 139.6 
square miles. The dam is an earth em 
bankment dam with a combination 
side hill spillway and Tainter gates 
The per million daily 
yield from this reservoir is $96,700.00 
based on 1948 construction 
($136,000 based on 1954 costs) 

The yield from the Octoraro Creek 
has not been fully developed. When 
necessary, additional storage can be 
installed to the yield to at 
least 75 million gallons daily. The 
Chester reservoir is a fully adequate 
and satisfactory source of water sup 
ply, with the design taking into con 
sideration the future growth of the 
area served and the additional de 
mands of industry, When the new 
supply was constructed, the water de 
mand averaged 12 million gallons 
daily. In 1954, the daily demands in 
creased to almost 18 million gallons 
daily. At times the peak demand ex- 
ceeded 20 million gallons daily 

In the case of Chester, the cost of 
the 40-mile pipeline and the pumping 
station should be considered in evalu 
ating the total cost picture. It is perti 
nent to state that per foot 
of the 48-in. pipe complete in place 
was $29.00: the cost of the 42-in pipe 
was $26.00 and the cost of the 36- 
in. pipe was $21.00. The period re- 
quired for the development of the 
Chester supply, including preliminary 
investigations and construction was 
about 5 years. Previously it had been 
talked about for a period of 5 years 


cost gallons 


costs 


increase 


the cost 


2. Case of Altoona, Pa. 


For many the City of AIl- 
toona has faced with a water 
shortage, and it is believed that in- 
dustry has not been attracted to that 


years, 
been 
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WATER STORAGE—Table Rock Reservoir, Greenville, $. C., created by an earth dam on South Saluda River 


City because of this shortage. The 
population of Altoona has recently de 
creased 

A program is now under 


the water supply 


way to 


increase facilities. 


Che additional supply will include an 
impounding reservoir with 900 million 


gallons total capacity, located on the 
4.4-square mile Mill Run Watershed 
area. lhe estimated cost of this res- 
ervoir is $1,780,000; and the yield 
will be 3.5 million gallons per day 
based on 1930-33 drought conditions 
his construction cost is $510,000 per 
million gallons daily of safe yield 
lhe 
earth 
hill spillway 


constructed as an 
with a side 


dam will be 


embankment dam 

A yield of 3.5 million gallons daily 
from a 4.4 square mile watershed re 
sults in a yield per square mile of al 
most 800 thousand gal day 
Chis watershed will be fully developed 
for water supply purposes. The high 
cost per million gallons daily of safe 
from the small area of 


lons 


De! 


yield results 
the watershed 

Che unit cost at Chester of $136, 
000 might be compared to $510,000 
million gallons daily yield at Al 
Attention is called to the fact 
that the larger and 
the smaller impounding reservoir re 
sult in a lower cost per million gal 
lons per day of yield 


per 


; 


oona 


watershed area 


3. Case of Partial Yield Development 


involves the construc 


Case No 3 


tion of a dam on a stream with a stor 


age capacity of 4.4 billion gallons, 
and having a watershed area of 71 
square miles, This dam will be a con- 
crete structure with an overflow spill- 
way 

The estimated cost of the dam and 
impounding reservoir, including road 
relocations, bridges, clearing, demoli 
tion, grubbing, etc., but excluding land 
acquisition, engineering and other 
overhead, is $4,140,000. The yield 
from the project is 16.5-million gal 
lons per day 

rhe cost per million gallons daily 
yield is $250,000 based on present day 
prices. In this instance, the yield of the 
stream will not be fully developed 
Additional storage reservoirs will in 
crease the 71 square mile watershed 
vield., 


4. Case of Overflow Dam 


No, 4 involves a concrete dam 
has a 


Case 
with an overflow spillway. It 
capacity of 1.95 billion 
surface area of 78 acres; and a drain 
age area of 21.4 square miles 

Che estimated yield from this de 
velopment is approximately 7.5-mil 
lion gallons daily and the construction 
cost is estimated at $1,300,000. This 
results in a cost per million gallons 
daily yield of $175,000 


gallons; a 


’ 


5. Case of Costly Road Relocations 


Case No, 5 involves a water supply 
reservoir with a concrete dam storing 
approximately 2.0 billion gallons. The 


drainage area in this case is 21.6 
sauare miles, and the estimated cost 
is $950,000. The yield is approxi 
mately 7.5 million gallons daily and 
the approximate cost of the develop 
ment is $127,000 per million gallons 
daily, 

This case differs from Case 4 in 
that expensive road relocations are re 
quired in Case 4 which are not re 
quired in Case 5. Both of these ex 
amples include land acquisition but 
do not include overhead, Neither of 
these watershed areas will be fully 
developed for water supply purposes 


6, 7 and 8. Cases of Large Dams 

These cases involve the estimated 
cost of constructing three large dams 
on the Delaware River and its tribu 
taries as proposed by the Incodel 
Chey compromise the Wall 
pack Bend Dam, the Cannonsville 
Dam, and the Fish’s Eddy Dam 
These cost data trended to 1954 con 
summarized in 


project 


struction costs are 


lable 3 
Underground Water Supply Sources 


In developing completely adequate 


and satisfactory source of under 
ground water supply, the criteria dif 
fer from those which are used in de 
veloping a surface supply. If water 


storage facilities equivalent to be 
tween 18 and 24 hours usage, unde 
the maximum demand day condition 


are provided on the distribution sy 
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TABLE 3 


Summary of Cost Data for Three Large Dams 


Est. Cost 
Trended 
to 1954 


Reservoir 
99,028,42( 
48 162,500 

114.712 647 


Walipack Bend 


Cost per Cost 
Mil. Gals Per 
M.G.D 


Storage 
Yield 
M.G.D 


Billion 


Gallons Storage 


91 0 $941.00 
88.1 547.00 
117.8 973.00 


$118,000 
130,000 
240,000 








TABLE 4 


Cost and Related Data on Gravel Packed Wells 


Case 10 


Case 9 
Morrisville 
Pa 


Rehoboth 
Beach, 


Case 13 
Millville, 
N.J 


Case 11 Case 12 
Novy Yord, New Castle, 


Phila Del 
1945 1954 


24’ 





ll supply 


iving the 


hould 


with at least one stand 


the other hand, if the 


facilitve on 


m1 tor ex 
of water usage 
uppl hould be 
maximum rate ot 
; hour period or 
tire the iveraye 


ne tandl 


Underground Water Supply Costs 


Ay ! | I heen made of 


cifferent we 


inate 


upples, which are de 
9 to 13 inclusive. All 


these gravel packed type 


well ped with deep well 


turbine cost und other 


pum ( 


arding ‘ 
1 | ible } 


data rey deep we Ss are 


orivel 
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maxim 


lhe cost per 100 gallons per minut 
yield from a deep well supply, invol 
ving gravel packed wells, will vary 
minimum of $1,740.00 to a 
$4 620.00 


and does not m 


Irom a 
maximum of This 1s a 


hare bones” cost 
clude connecting piping electric lines 
et 

drilled 


with j probable yield ot considerabl, 
then 


lf. however, a rock well ts 


less than a gravel packed well, 
100 gallons 
ield usually will be greater than that 


the cost per per minute 
of a gravel packed well. In certain in 
have 
thus 


volumes of water 
rin k 


watet 


stances, large 


heen obtained from wells, 


resulting in low cost 


Summary of Cost Data 


The tabulation in 5 sum 


marizes costs on the thirteen difterent 
water supply projects which have been 


discussed 


Conclusions 


\ completely adequate and satis 
factory source of water supply should 


consider the future growth of a con 
munity, and water agencies will b 
prudent to anticipate an increased de 
mand in the design of supply facili 
\ water supply project should 


2s 


ties 
look forward to a growth at least 
years in the future; where a supply 
can be conveniently extended, such 
as in the case of a deep well source, o1 
where new surface supplies can be 
made available, then it is unnecessary 
to construct facilities for the too dis 

tant future 
It is difficult and expensive to en 
large dams and tunnels. Dams should 
be constructed to develop the full res 
ervoir site capacity. when econom 
ically feasible, even though the design 
at the present does not require it This 
mean that the 
watershed area should be 
cle velopment 


This 
] 


progressively in 


does not necessarily 
stream or 
fully developed 
can be done step 
funnels and long pipelines 


still 


fashion 
which cannot be enlarged while 
heing kept in service should be built 
distant future 


tO anticipate a more 


demand than the 25-year period 
\ good example of step construc 

tion on a long pipe line is that which 
vas utilized at Chester. This 40-milk 
transmission main was designed for 
a capacity of 30 million gallons dail 
The pipe was designed structurally 
for a pressure in excess of the pres 
the 
flowing at the rate of 30 million gal 


sures created when water was 


Provision was made in the 
install, 
hooster pump which would make pos 


lons daily 
line to when necessary, a 
sible an increase in the capacity of the 
pipe line from 30 million gallons dail 


to 40 million gallons daily. This same 





TABLE 5 


Cost Data Summary 





Case No. Type of Supply Cost per M.G.D 


Surface 
Surface 
Surface 
Surface 
Surface 
Surface 
Surface 
Surface 
Well 
We 
Well 
Well 
Wel 


Exclusive of land acquisition 








provision was made in the pipe which 
conveys the water from the impound 
ing reservoir to the filter plant. The 
Chester pipe line as presently con 
structed should be capable of serving 
the municipality for than the 
next 25 years; and, when the booster 
pumps are installed, the line will then 
be capable of serving Chester for pos 


more 


sibly 50 years in the future 
since cost 18 a controlling element 
n reaching a decision in planning for 
the future, step construction is good 
practice when it is carried out in ac 
cordance with a predeveloped plan 
Finally, a good example of com 
pletely adequate and satisfactory 
source of water supply, constructed 
which the traffic will bear, 
is also provided by the City of Ches 
he supply 


at a cost 


ter. The facilities were con 
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structed at a cost of $136,000.00 per 
million gallons daily safe yield based 
on present day construction 
The stream with its impounding res 
ervoir will yield 30 million gallons 
daily. A reasonable future growth has 
been anticipated. The 1954 Summer 
peak demand was 20 million gallons 
daily. For the past 3 years, this mu 
nicipality has enjoyed the benefits ot 
and adequate source 


costs 


a satisfactory 
of water supply at a reasonable cost 
The supply has successfully handled 
the population increase and the added 
industrial load, 
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Water Supply Teaching Aids 
Available from AWWA 


\ manual of “Teaching 
ust been published by the 
Water Works 
ment its popular, 16-page, full-color 
booklet, ““The Story of Water Sup 
ply.” Designed for sixth to ninth 
graders, this booklet recounts 
highlights in the history of 
supply and, in simple yet technically 
how 


Aids” has 
\merican 
\ssociation to supple 


some 
waiel 
accurate terms, tells today’s 
water systems collect, purify, and dis 
tribute their supplic s 

Since its publication early in 1954, 
nearly 400.000 copies ot “The Story 
of Water Supply” have been distrib 
uted by utilities to their 
customers and to schools as a public 
measure The booklet has 
that the Asso 
ciation educational 
consultant Burnett Cross to develop 
the companion folder, “Teaching 
\ids,” to help science and civics in 
structors to use the presentation to 
The 4-page manual 
Suggestions for 


held in 


water local 
' 
relations 


iroused such interest 


commissioned 


best advantage 
gives stimulating 
classroom demonstrations, 
spection trips, creative projects, and 
individual and group research. A 
glossary of technical used in 
The Story of Water Supply,” and 
i list of recommended supplementary 
included 

‘Teaching Aids” will normally be 
listributed to purchasers of “The 
Water Supply” without 
extra charge, in a ratio of one free 
each 50 picture booklets 
Separate copies of leaching Aids” 
mav be obtained from the American 
Works Assoc cost 


copy payabl in ad ance 


terms 


reading, are 


STory of 


copy to 


W ater lation at a 


oT f pet 


Che single copy price of “The Story 
of Water Supply” is 15¢, with quan 
tity prices dropping to as low as 2¢ 


ee 





“Miss Ryan” Dies Suddenly 
—Long W&SW Secretary 


Mrs. Sally Ryan Lamb, Se« 
retary to the Editor of Water 
Sewage Works, died sud 
March 12, 1955. She 
known as “Miss 
of our 


and 
denly on 
was familiary 
Ryan” to many 
and advertisers. 

*Miss Ryan” 
magazine in April 1930, and had 
nearly twenty-five 
years of service as a loyal and 
capable member of the staff 
“Miss Ryan” was a friendly 
name and personality known to 
almost everyone who called at 
or telephoned to the New York 
office. It is with deep regret that 
“Miss Ryan's” family, friends, 
and co-workers note her un 
timely death 


readers 
came to the 


completed 











FSIWA Moves Headquarters 
Office from Champaign 
To Washington 


Announcement has been made b 
Ralph E. Fuhrman, Executive Secre 
tary-Editor, that the Federation of 
Sewage and Industrial Wastes Assns 
has moved its headquarters 
from Champaign, Ill, to 4435 Wis 
consin Avenue, N.W 
16, D. C 
the Washington 
2-4100 


othee 


office is | Mersor 


Washington 
The telephone number of 


Nine-Year Fluoridation Report 
Issued by Sheboygan, Wis. 


Fluoridation of the Sheboygan, 
Wis., public water supply was started 
on February 25, 1946, with the main 
tenance of a 1.0 ppm concentration 
of fluoride ion. Dental surveys are 
made in October each year. The sur 
vey data reported by the Wisconsin 
State Board of Health, up to and in 
cluding the 1954 data, are summarized 
Improvement, as measured 
DME rate, 


follow predictions 


herewith 
by the 
sistent], 


appears to cor 


Sheboygan, Wis. Schools 

Dental Survey Data 
DMF Improve 
ment Since 194 


», Children 
kxamined 
(_HILDREN 
leeTu 


KIN DERGARTI 
Drs ipvot 


1945 pre-fluoride ) 
194¢ . 10.0% 
1947 14.8% 
1948 27.9% 
1949 19 6% 
1950 46.2% 
1951 53.7% 
1952 58.5% 
1953 62.9% 
1954 65.0% 


(sRADI 
Deern 


/TH, STH, OTH 


PERMANENT 
1877 (pre-fluoride ) 
1590 5.28% 
1642 14.82% 
1442 19.0% 

1566 1R.O% 
1522 21.9% 
1519 23.4% 
1497 29.7% 
1494 71% 


1 480 40.7% 


number of Decaye 
and Filled teeth pe 


rane 


to decay 
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ZO0 


Maintenance of Filter Instruments 


nance, part 


replacement and new equipment are required 


in Chicago’s South District Water Filtration Plant 


»> aad 4k 


&O filters of Chi 
District Filtration 
lin service February 

of 1947 all water 
t was filtered he 
iced in operation No 
filters have 
that time 
January 
1953 


l hese 
since 

iod trom 
lanuary 41, 
urpose of obtaming 
) high rate filtratior 
used. UDuring this 

12 fixed rate filters 
woU operation and 
filters were rotated 
ice to divide the time 
ear period a certain 
iintenance worl has 
heen ry to keep the instru 
ment ink connected 


to the filters in 


al purtenances 
lhe largest 
work 
mainte 
icking and adjusting 
cleaning and 
The next larg 
been 


operation 


number inhours of has 


beer ‘ d on routine 
cree 
iupbrication 
ire of manhours ha 

orn or detective unit 
In addition ey 
ent have 


re the 


eral 
been im 


amount of 


Soft Water Not Needed 


‘ mment 


of this t pe va 
ith the original equip 
the plant Water sott 

installed on the low 
which operate 
rst 


ot isufhecrent capacity 


ulic lines 
controllers Il he 
laced by larger sottener 
trouble by passing 
causing the pilo 
controllers to clog 
s was discontinued 
il proces wate! 
to the present time 


Removing Air from Oil 


ft equipment 
the electrodt 

oor on the 
building he 
yet 18 

ire trom the com 
for the operation ot 
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by TIMOTHY D. NULTY 


Mr. Nulty is Water Chemical Engineer, Bureau of Water, Dept. of 
Water and Sewers, Chicago, Ill. His paper summarizes maintenance 
experience over a seven-year period. It first appeared in “Pure 
Water’, the Department's publication for promoting in-service train- 
ing, and is here published with permission. 





the instruments connected to the fil- 
ters. It is necessary to remove the oil 
from the air for it tends to collect at 
the various tiny needle and ball check 
valves located at several points in the 
system and render them inoperative 

\t the east end of each filter gal- 
lery a cellulose filter was added to the 
air supply line to aid the electrodryers. 
Even after this addition was made, 
oil and moisture managed to 
pass, requiring still another electro- 
dryer unit (an Electro-Filter ), which 
was installed { ee Fig 1) 
lhe air supply to the instruments now 


SOTIE 


recently 


seems to be reasonably free of oil and 


moisture 


An Emergency Air Supply 


In the early days of operation there 
occasional failures in the air 
supply to the filter controls. (The air 


system, 


were 


is drawn from the plant air 


Irom compressors in the 


upplied 


boiler room.) The automatic filter 
rate controllers depend on the back 
pressure in the air system to maintain 
the required filter rate. When this 
back-pressure drops to zero, these 
rate controllers operate to their maxi 
mum capacity and cause danger of 
overflowing the filtered water reser 
voirs. 

In the first effort to overcome this 
hazard, air-storage tanks capable of 
supplying the needed pressure for 
three hours were installed in each fil 
ter gallery. Between each tank and 
the air supply system, check valves 
were installed. Should the air pres 
sure fail, the tank supplies air until 
the system is again placed in normal 
service. The tank air pressure is at 
100 Ib. per sq. in. This is first reduced 
to 18 Ibs., and then to 3 Ibs. for appli- 
cation to the filter controls 

As a_ secondary dia- 
phragm valves, counter-weighted and 


safeguard, 


Fig. 1—O1L-FREE-AIR to operate instruments is provided by combination of addi- 
tional Electro-Filter and Electro-Dryer units 





MAINTENANCE OF FILTER INSTRUMENTS 








SKETCH illustrating original construction 
of copper high pressure water manifold 


with the spring tension set to close 
at 10-12 lbs., were installed between 
the 18 Ibs. and 3 Ib. pressure reduc- SQUARE a * 
ing valves in each gallery. Should the MANIFOLOS# E — 
air pressure drop below the set point, yo~e / 
the diaphragm valves close, locking ac . e a 
the automatic rate controllers at the , 42 
rate then prevailing. These diaphragm 
valves are carefully checked once eac h 
shift so as to be sure they are in an 
operable condition. , Y of ; 
aa de ay Ys ey 26 Ee 
Filter Gallery Dehumidification Poe SEE HR bina. UR A ep ee eS 
In addition to the original equip Fig. 2—NEW TYPE MANIFOLD made of copper tubing with soldered fittings— 
ment, whose prime purpose was to easier to repair—replacing original single-piece units 





minimize maintenance, more equip 
ment has been added*over the period 
of 7 years for the same purpose. The 
most extensive of these additions ar« 
the 3 Kathabar units used for the de 
humidification of the filter galleries 
and the west pump room. Two previ 
ous articles in the Bureau’s monthly 

Pure Water” publication, “Dehumid 
ification of Pipe Galleries at the South 
District Filtration Plant” by Mr 
F. G. Gordon July, 1951), and “De 
humidification at the South District 
Filtration Plant” by Mr. Arthur Hor 
witz (October, 1951 ). cover this sub 
ject very thoroughly 

FLOW TRAN 

Leaks in High Pressure Lines MITTER 


he large filter valves are operated CABINET 
by high pressure hydraulic water 
which is controlled by means of 4-way 
valves in the filter operating table lo 
cated on the gallery side of the filter 
on the operating floor. Each filtet 

ble contains five 4-way valves which 
are connected to a supply and a dis 
charge manifold. Some troubles have 
been encountered with the 4-way 
valves leaking and sticking, but most 
of the time the trouble has been rem« 
died by cleaning the old lubricant 


from the valve and relubricating 








[he most serious trouble in this 
particular part of the filter appurte 
nances has been with the hydrauli 
water manifolds developing leaks. The 
original copper manifolds were made Fig. 3—PENDULUM UNIT which poistions rate controller valve, and manometer cart 


as shown in sketch ‘A. Due to the which provides series of calibration test instruments 
fact that these manifolds were made 


in one piece, when a leak occurs, it 


is necessary to remove the entire The new type manifold has 2 ad the filter table permits work to be 
manifold to repair it. This old type vantages over the older type: (1) done on the 4-way valves more easily 
manifold is now being replaced by when a leak develops only that portion \s of the writing of this report, 31 
one made up of several small pieces of the manifold having the defect new type manifolds (See Fig. 2) have 
of round copper tubing with soldered must be removed and replaced. (2) been installed. As more old manifold 
fittings the location of the new manifold in develop leaks they will be replaced 
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Globe Valves Replace Gates 


th 


vhicl Wa i 
hand 


pate 
vheel. This 
o be eT unsatis 
the 135 Ib 


this line was causing 


pre sure 


rawing on the valve 
ind in addition the 
aving trouble opening 
ilves due to the size 
wheel. All 8O of 
replaced by 


these 
globe 
vhich 


netioning proper! yee 


peer 


handw he ‘ | 


irye 


Filter Control Diaphragm Corrosion 


lia 


equipped with a « 
| pendulum unit which 
tion of the butterfly 
rate col troller | he most 
e of trouble in the unit 
the diaphragm rupturing. lo 
diaphragms have been re 
n the pendulum units. One oth 
ncountered in these units is 

ti king 


ill pilot valve 


trouble is very easily 


cleaning the plunger rod 

upply to this 
re to the controller 
through These 


t be cleaned periodically 


unit and 
rate 
straimnet 
oper operation of the 
ent exce ive corrosion 
ide of the diaphragm 
are being raised 
off the floor by 
Chis worl 


diaphragm 1 


is being 
replaced 


if the units have been 


>) 


Low Rate Filter Operation 


nents on the ~¢ pendu 
found to yive 
\ first installed 


tendency for the 


been 


auto 


hut off entirely when 


rate 2.5 


dropped below 
Ky adjusting the long 

between the dia 
bellows to its full et 
filter now 


rates as low as 


rod 
1 the 
tl these 


ite at 


con 


econd adjust nf 
applied to the dia 
is formerly set with 


r manuall xed at 


called 


Dh means the 


vhat 1 


I Id 
MmOwiltliy reTo could 


ad agaist the ero pu 
1] 


occurring. By ad 
with the con 
wnually at 3 mgd a “Float 


is obtained. With this 


tension rate 
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MAINTENANCE OF FILTER INSTRUMENTS 


Fig. 4——AIR FLOW INDICATOR panel recording flow summator and master controls 


for automatic filters 


idjustment when the rate controller 


medicated zero there is no flow 


Maintenance of Instruments 


lhe last equipment to be dealt with 
report are the filter instru 
ments. Each of the 8O filters is 
equipped with a transmitter and a re 
head, the rate 
expansion 


in this 


the loss of 
and the sand 
gauges. The rate of 
head transmitters receive two diffe 


ceiver tor 
ot flow 

flow and loss of 
transforms 


ent water and 


the difference in these two pressures 


pressures 


to air pressure which in turn is trans- 
mitted to the receivers. The sand ex 
transmitter receives a dif 


ferential at pressure which is trans 


pansion 
mitted to the receiver. One can readily 
understand the necessity of a continu 
ous supply of clean, dry air which 
was mentioned previously 

he rate of flow and loss of 
( See Fig 3) 


quired more maintenance, other than 


head 
transmitters have re 
routine maintenance, in that some of 
the Lucite 


veloped cracks due to 


wells have de 
thermal ex 
pansion and contraction, causing 
of mercury, thereby 
correct results to the receiver charts 
\s these wells develop cracks, they 
are replaced by wells of a new design 


mercury 


loss 


delivering in 


which so far have not shown any evi 
dence of cracking. To date, 18 of these 
wells have been replaced and it is ex 
that all 160 
replaced within the next few years 
\nother part that is beginning to 
require replacement is the small dia 


pected will have to be 


phragm which operates the transmit 
ter After 7 


ire beginning to 


vears of operation they 
\pproxi 


rupture 


mately 10 diaphragms have been re 


placed thus far 


Calibration Manometers Are Portable 


For routine calibration of the rate 
of flow and loss of head instruments 
a series of manometers have been in 
stalled on a cart for mobility. (See 
Fig. 3) The manometers are valuable 
in checking the rate of flow and loss 
of head recorders 

In addition to the individual filter 
instruments, there are flow summators 
which indicate and record the flow 
through 40 filters 
has its own backwash water 
indicator and recorders as 
of flow indicator and re 


Each gallery also 
rate of 
flow well 
as a rate 
corder for the 
These last mentioned instruments re 
little maintenance, but o« 


surface wash water 
quire very 
casionally a diaphragm ot 
mercury well must be replaced. Figure 
4 shows air flow indicator, recording 
(for 2 galleries) and 
filters 


a cTac ked 


flow summator 


master controls for automat 


Multiply Replacements by Eighty! 


rhis report does not mention parts 
of the filter as the sand and 
gravel bed, the under drainage system 
the surface system, the wash 
water troughs or the five large gate 
been the aim of the 


such 
wash 


valves. It has 
writer to point out the exceptional 
problem of maintenance work overt 
and above normal maintenance which 
has been, and still is necessary where 
such a large number of filters are be 
ing operated. No matter what part is 
found defective, one can multiply the 
number of manhours 
one such replacement by 80 

Che writer wishes to extend a note 
of thanks to Filtration Engineer, Mr 
Carl Chevedden, who great 
help in the preparation of this report 


ee 


necessary for 


was of 
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Instrumentation and Control 


no 
The 


Twenty-first of a Series 


EARLIER lecture, the sub 


Tt Flow 
I nc luded in 


Measurement 
that lecture 


liscussion of the reasons for 


was 


easurement, location of meter 


ints, meterimn devices and sec 


Instruments 
ibject of instrumentation and 
is broader than flow measure 
ut naturally includes it. There 

e of the material presented 
1 famuliat 


SsoOuUTIC 


will 
to material 


lecture 
] 
ill refer previ 


ISCLISSE d 

Basic Considerations 
IONS 

is the 


which deals with 
applic ation 


frumentation term ap 
that subject 
tion, installation 
ot mstruments 
nstruments are devices used to 


convert easuremet 


its of physical Or 


chemical conditions, as determined by 
a sensing unit, into observable infor 
mation the condition, operation, or 


some situation or action 


devices are usually termed sec 
nstruments or receivers of 
while the 


priniatl 


sensing device is 


measuring device, 


nit or sometimes simply a 
is the 


tion, installation 


term applied to 
application 
or operation of controller de 
ich regulate the functioning 
levices or regulate physical 
chen ical re 


condition or 


5s FOR INSTRUMENTATION 


provide data and information 


| roduc ton 


fate of plant output 


otal plant output in unit 


ual unit output ( wells 


“Nps ) 

ressure in lines 
ver consumption 
provide information on op 

emcrency 

otal plant 

mit operations 

filtration 


coagulation, 


ntation disinfection 
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Dr. Symons is Consultant and Technical Editor, 
Larchmont, N. Y. In this series he discusses Water 
Works Practices in the form of short course lectures. 
These are designed to assist plant operators, stu- 
dents, and all who wish to review fundamentals in 


this field. 





(3) Well operations ; individual 
and total 

c. To determine quantity of water 
sold 

1) Interconnections 

») Wholesale 

3) Individual consumer 

/) Non-revenue water 
d lo ascertain costs of operation 


47 
i 


er million gallons 


unit operation 


| 
?) Per 


3) For management, ta 


stock holce T 


payel or 


e lo establish records of perma 
nence 

1) For management and supervi 
Slot 
(2) For future planning 
(3) For health departments 
(4) For stockholders or 


taxpayers ) 


owne#©rs 


Fig. 1—PNEUMATIC transmitter units 


(5) For litigation purposes, if 


niet ded 


FOR CONTRO! 


3. REASONS 


a. lo maintain desired operating 


conditions 
wells, 


1) Levels in reservoirs 


sedimentation basins 


) Pressure in lines 
b. To maintain desired production 
] Rate of 


(2) Unit 


in main lines 
filtration, 


flow 
operations 
pumping 

3) Plant output 

c. To establish and maintain proper 
treatment 

1) Coagulation chemical feed 
’) Disinfection 
3) balter 
4) Sottening 
5) laste 


washing 


and odor control 


Photo courtesy of Minneapolis-Honeywe 
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TABLE | 


Water Works Operations Utilizing Instrumentation and Control* 





INSTRUMENTATION CONTROLS 





PROCESS 


Loss of Head 
Potentiometer 
Pressure 
Auto-central 
Chem. Feed 
Filter Rate 
Pressure 
Pressureflo 
Butterfly Valve 








b. Control mechanism likewise, works system where instrumentation 
are chosen according to the process and control are important factors in 
operation and measured variable to good design, management, ar 
be controlled ation 

Cc lable | shows the VaTIOUS proc 


ure and temper 
esses or operations in a water works 8B. . . Instrumentation 


chemical characteristi 


4 ] } Ti ‘) | ‘) ; 
rine residual. oxidatior to — "i a aa n ee control 1 Primary Devices 
tents i >} are appiiec and the variabie meas 
tial (ORP), ete MM a. Klow may be measured b 
ipplied to flow, level ured or controlled for each unit 
‘ 1) Head-area meters: Weirs, 


il dosage, filter op proces , ; 

? oOpen-enie nozzies ane mecasuritig 
Lire humidity chem d lable S shows the measured \ p , r ' . ~ 
variable sought and the location, proc flumes ( Parshall flume ) 


ess or item for which these variables (2) Functional meters or n 
determined: also shown are the’ cal devices which measure some fun 


ot water, et 


are 
uring devices and type of primary and secondary in tion of volume in motion 
control used for each Differential head device Ver 
ire chosen for the application turi tube, Dall Flow tube, Gentile 
of these tables flow tube, insert nozzle, flow nozzle 


econdary instru strument of 


party operation and the e. A careful stud 


be measured vill reveal the locations within water and orifice 


party ul 
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TABLE 2 


Measured Variables Subject to Instrumentation and Contro!* 





PRIMARY MEASURING DEVICE 


SECONDARY 


INSTRUMENT CONTROL 








MEASURED VARIABLE 


Different al 


Displocement 
Head-Area 
Potent ometer 
Rotameter 


Meter 
Pressure 
Propeller 


Senser 


Producer 


Totalizer 


Summotor 
Flow Rate 
Chem. Feed 


Recorder 





Ww 


Raw Wate intake 


Raw Water Pumpage 


Filter Effluent 
shed Wate 
e Pumpage 


Systern 


umpage 
er to Filter 


r to Storage 





elocity meters—propeller type 


Hitot tubes 
Displacement meters 
) ( differential 
Rotametet 


| 
j ine} 


onstant meter 


tial flow meter 


neter, massometert 
Pumps 
kor 


of tlow 


the 


a more complete discussion 


measuring devices, refer to 


lecture on Flow Measurement 


c. (ther or 


ensing 


primar 
include 

or diaphragm 
hydrostatic 


mecasu©ring 
elements 
Bubble 


level 


pipe 


bulb—for or 


pres 


| loat for level 


Bourdon tube. bellows, or dia 
tor 


rT. 
i ‘i 


pressure 


expansion level 


fD) Sensing cell for pHi residual 


chlorine, ORP 
(6) Photoelectric cell for turbid 
color, et 


Thermometer for temperature 


ity, 


{fj 


harometer for atmospheric pressure, 


for humidity, 


wind velocity, 


hygrometet anamom 
tor 


for precipitation 


eter 


2. TRANSMISSION 
da 
sified in two ways 
(1) According to type of device 


used to transmit the 


Secondary instruments are cla 


sensed variable 
to the receiver 

(2) According to type of informa 
tion desired 


b. There 


mission 


are three t of trans 


ypes 


and rain gage 


in) 
hye 


ure 


lhe secondary 
by a 
by 


(1) Mechanical 


actuated cable 


trument 1 
two devices of 
between the two, 
cable attached to floats 
wells attached to the take off 
of the primary unit, by 
mercury float actuation 


tween the pres 


b two 


tilling 
pots 


tribe 
MW 


direct 
dif 


‘ able 


or 
tor 
Ihe 


arm ot 


well 
ferential pressure or level 
be attached to the 
phragm pendulum unit 


ine a dia 


he acd 
differ 
at 


Liquid level and loss of 
or gages use 
ential producers use 


to float 


units one cable 


two cable 


tilling wells con 
take off 


tached in 


ssure por | 


nected to_the pre 


on the primary unit 
\ single cable ine 
the receiver to a diaphragm pendulum 


this lattes | 


run trom 


unit unit is an mtermedi 


May. 1955 
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LARGE dial indicator gage 


SEW AGI 


WW 


ORKS, 
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Fig. 3—RECORDER instrument 


fatio 


frequentl 


nition 


atiotl 
] 
<pansior 
thor temperature 
ition 
chlorine 
red 


hort 


filter 
meteorolio 


dos: 


ORP 


} 
1 


ive rate 


turbidit 


iniable 


rik al col 


pH 


~e 


Twos! 


Itt 


Phot f Builders-Pr 


murtesy 


Fig. 4—TOTALIZER-indicator-recorder 


Indicators are of for 


ep arm 


moving 


over 
lace, an arm traversi 
are in arm pomter 

aduated scale or a f 
and a moving graduated d 
ations ma have linear or 
spacing, depending on the 
characteristics and the va 
nea ured 

| lotalizer also 


counter mntegrator 


or re 


counting mechanism whicl 


i sensed variable ol 


tion, during a period of 


the numerical value repre 


quantit 


total quantity moving durin 


riod; that is a 
which 


quantity has mo 


lapsed tine 


used 


measurement and chemical 


lotalizers§ are 


urement 
sometn 


$) Recorder 


chart recordet it gives a 


Photo courtesy of Simplex Valve 


Fig. 5——-GAGE and :ecorder for loss-of-head and filter effluent rate 


running tot 


fee 


f> MA 
GN 





circular 
time imt 
week or 
the chart 


rece! 


ale sions on 


] 


depend on the aesign ot 


on the variable being measured 


flow chart 
may be oT 


both kor example 


ditferential meters 


square root type (with divi 


spaced proportional to the square 
of the 

flow ) chart 
high end of the 


differential or square « 
1s best 


lhe 


divisions 


readability 
cale hel 
with scale 
In the latter, the 


contains a cam or sh; 


linear spaced 


equally receiver 01 
transmitter 
which extracts 

ditterential—it 
throughout the 


and float 
square ror of the 


readability irate 


well 


ne 
range 


record 


lhe perma t 


1 continuou line or a 


sion of tiny inked dots or bars 


used 


tor rate ot 


total flov | head 


bare 


Record are 
liquid 
temperature 

re chemical dos 
weight oT chet ical 
turbs 
ot the ~¢ 


’ ' 
lual chlorine 


three 
ivallable 


lor measurements lotal 


Indi ator Ite < orcde rs 


talizer-RKecorders are for meas 


chemical 
et 


urements of level pressure, 


chemical characteristics 


dosage 
Recorders are used ee 


(sage and 


Indicator 
Fig. 5 

eral functions are frequently mounted 
central] 


recorders tor sey 


together ma located panel 


Summator lwo or more 
how rates of pump discharges, mains 
he added together to 
total 


filters 
ve the 


ek ma 
total 

ingle 
| he Linney 


pneu 


flow rate of flow 
recelvey 
ator may be either 


electrical or ati if receives 


iwnals from several individual trans 


together and 


mutters 


to the 


(atios 


continuous 


the two i put pressures 


' ot the iow 
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Photo courtesy of Builders 


6—PANEL of indicator gages 


rates is useful in 
where 


soit 


plant 


hard and water Is 
tire 
] | 
aint) Ca im 


acteristics 


vell helds o1 


can the 
two 


tem) as 
supply 
b. For the application 


cation of instrument | 


} 
$+. SELECT { OF INSTR 
In choosing a 
there are a 
| 


consicde res 


| ype and low ition of 


measuring d Phi 
the tran 


econdat unit 3 


evict 
il 
ore y 
"| 


particularly true in flow 


vhere tra ma 


lifferential 


il 


pre 


ity The t pe ot transm 


sion 


ssure alt 


relative location 


' 
on 


plishment is desired 


) 4 
j \cocurat 
depend 
ity | 


ment 


if I 
I he 


more fully discussed 


$j Relative location 


and econdar 


1 especiall i" 
election of transmi 


wt 


wate! 
split treatment (mixing 


of well waters of different char ) 
observed 


output of 


secondary 


number oT 


por ve thod by 


\ | at 


hel: 


portant im 


sottenimg }) 


l otale ad, iidicated 


l ype of mitormation desires 
recorded ir Com 


used, Mix bination 


L hie 
of maximum to minimum of the vari 
able being measured must be known 
whether 4 to 1, 10 to 1, ete. This 
unportant in 


Kange of variable ratio 
with 
two 
source 

factor particular! 


flow 


(6) kuture 


and lo 
lable ] and 


ust 
measurement 
the 


x pected to 


capacity 
variable Y 
the 
(/) 1 xpected life 


ured 
Mi 
PANT 


{ iby ole 


trument cat 


above current 


mstru 


cence of 
vd 


and 


factor 
hte of an im 


to the cost of 


hort 
greatly equipment 
hould hay 


ual to 


primar 
dictate 
which the 
This 1 


urement 


operation Instrument 
life ‘ xpectane y et 
than the life of 


project 


Hla 


hond 


(A) econdary funetiot 
by cable ‘ ' 
\re secondat! mstrument 
or electric 
ora control tem 


let depend 
\ccuracy 1s a tert 
retation In 


accom 
rite ry 
ACCUT AC it uall 


ot error 


accur 
~~ 

oT pri at 
nstrument 
the 


full 


ter 
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Provider 


Fig. 7——PROGRAM controller 


umerical alue 
hetween these 

be under 
ume the cale 


of actual re uding 
100. the 

to 102 
the reading 


read 


and if 


if full cale lf 
100, the reading 


102 if 


eTroy 

eter read 
vo reading 

bratwt cone reacdiny 
meter ipproaching 
reading 


with the 


i lowet 
taken 


test pore iron 


econd 


» ancl the 
wht be 9.2 and the 
the first case the 
the second the ay 

ive erro}. l 


rhy the 


it eTror 


ilthou 


Control 
{ ss 
ipplied te 
th thal lines 
mins lter 
ind filter wash 
ervolrs, toraye 
ind wells 


cistribution 
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Fig. 8—FILTER effluent rate controller 


operations 


1) Chemical feed rate and dosage 


Pump 


Filter operation 
/) Filter washing cycles 

¥) Chemical characteristic 
water 

9) Temperature and humidity 
plant atmosphere 


b. The 


consist of 


elements of a control 


tem 


1) Sensing device—a unit which 


rtains the condition existing 


) 


) lransmission system—a sy 


tem whicl conveys the mrtormation 


ensed to cree desired point or to 


the control device 
Control which 


device a unit 


is actuated by the transmitted intort 


mation to produce the desired con 


trol: it ma Ine | switch valve or 
positioning device 
J) |i 


totalize 


trument a device which 


incicates, or records the con 


dition existing at the sensing unit and 
thus shows the 
etfected 

(5) Sentinel 
vhich 


cle sirable 


extent of control 
alarm a device 
that an un 
at the 
desired 


warhs an operator 


condition exists sens 
that the 


been etfected 


ny element or con 


trol has not 


»j | eed loanc k a basi mechanism 


of self regulating automatic systems 


It has, as yet, found little application 


in water works, but it has potential 


uses 
/) Control | anel 1 unit in which 


ire located primary control devices 


such as starter buttons, etc.) and 
mstruments : 
tral 


uy eTrTvision 


usually placed ma cen 


location to aid in operation and 


Cc Degree s of control obtaimable 
are 

1) Manual control—The simplest 
control possible is that initiated by an 
ini- 
starting or 
vary ing 


individual wherein he 
tiates the 
stopp v an 


the rate of 


operator, 
actual control by 
operation or 


an operation or process, 


based on observation, tests, indicated 


condition 
(ontrol—The 


operation of a secondary device, ma- 
chine, or interconnected 


(2) Semi-automatic 


process 1s 
primary unit, 
chine so that the secondary 


with a device or ma 
unit op 
erates at a fixed rate in conjunction 
with operation of the primary unit 
or influenced by a change in a meas 
ured variable 

This is simply automatic start 
unit 


with start-stop operation of the pri 


stop operation of a secondary 


mary unit; or in response to some 


measured variable 

Step-control is a form of semi- 
automatic control, in which the sec 
ondary device is stepped up in oper 
detinite 


rate, m mcrements as 


the operation of the primary device 


ation 


is increased by definite increments of 
output; e.g., 
come on the line in sequence a chem 


when several pumps 
ical feeder output will be increased in 
step-wise delivery quantities to meet 
chemical re 


the need for increased 


quirement 
(2) Start 
stop and rate of operation of a de 


Program control he 


vice, machine or process is controlled 
according to some predetermined pat 
tern or program with respect to time 
his is sometimes termed time-cycle 
control, particularly 1f operations are 
started or stopped in 
some predetermined time relationship 


response to 


( Fig. 7.) 


(4) Proportional pacing lhe rate 


of operation of a 


/ 
Sec ondary dey ce, 
controlled by 


and propor 


machine or process is 
and responds directly 
tionally to the rate of operation ofa 
to the 


Val iable 


primary device or machine or 


variation in a measured 


(5) Combination control It Is 


possible to combine manual semi 


automat proportional pacing sys 
tems in order to obtain desired rela 


tions between manual adjustments, 
start stop operation, and rate of op 


eration 


(6) Automatic control his 1s 


self regulation of 
feed 


automation, 


automat opera 


tion by means of hack. Some 


times termed automat 
control uses the results of some oper 
ation to control that operation at the 
It is subject to manual 


stop if a 


desired rate 
start-stop or to automat 
misfunction 


malfunction or occurs 


and to automatic start when the mal 


function or misfunction is corrected 


) 


2. Rate or Frow Conrrot 


a. Main line flow 
(lj 


differential producet 


Che sensing device may be an 





) 


HIe* han 


Lele 


) Transmission may be 


ical, electric (e.g., Chronoflo 


meter) of pneumatic 


5 Che control device may be one 


or more fixed or variable speed 


pumps ,; valves yates, et (tor ex 


ample a butterfly valve operated hy 


draulicall 


electrically or pneumati 


cally } 

b. Filter 

1) The 
differential pressure actuated 
troller called a filter effluent rate 
troller (Fig. &). It 
change in loss of head in the filter 
\s the head the 
controller opens up proportion 


rate control 
sensing unit 1s a special 
con 
con 
ré sponds to 
loss of increases, 
rate 
to maintain a constant flow rate 
through the filter. (Figs. 9 and 10 
show installations of rate controllers. ) 

, effluent 


powe red 


ately 


) Filter rate controllers 
self 
pneumatic of 
erated he 
to be t 
effluent valve can be 

3) hese 


arranged to start from a closed posi 


may be direct-acting, 
hydraulic-cylinder-op 
latter can be constructed 
ight closing, in which case the 
eliminated 
rate controllers can be 
arranged to re 
filter effluent 
is closed and open automatically 
effluent 
c. Filter wash 
l) Wash MM 
controlling the 


ash 


Mon) } are 


tion and they can be 


main closed when the 


valve 


when the valve is opened 


rate 


controller for 


iteT 
rate ot 
al d 


similar to filter 


rise of bacl 


wate! hence sand ¢ X pal 


effluent 
controllers in design, control prin 
ciple and 


ry ( 


ope ration 
the “et control 


hilter 


onstruction of 
thar 
because of 


heavier rate con 
higher line pre 


ssure losses 


of all 


etfected 


filters in a plant 
three ways l 


cal iM 


lhrottling 


(modulation) or imstanta 


neous shut ott hy change 


yell level 
changes in influent level 
flow 


ibinations of these 


float 


and 


ensed b 


control of rav water from clear 
yell level Con 


types of plant controls ma be used 


] 


where needed to suit particular co 


clitions 


b lilter operations m-out of sery 


and backwashing are controlled 
lter operating tables which are 
’ 


operated or close 


hilter 
trategic: li rn the 


draulicall 
floor se*¢ 

filter 
with a 


operating 


Fig. 12) 
Control of bac} washing 
control s\ 


\uto-Central control 


done stem 


1 anual 


ni-automat« When an 


} 


cecicae 


program 
Ope rator 


i certain filter needs washiu rt 


Iter selector’ o7 the col trol panel 
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Fig. 10-——FILTER rate controller installation 
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Vaive G Meter C 


Fig. 1 1——FILTER operating tables 


ber inh 
pre ed 
then automatically 
effluent 


wash water 


ilve and 
ram and 
lhen 


i bacl wash 


je duration and 
h rate \t the 
Wil hing the 


for hiterime 
vater supply or distribution reser 


vos, a well a cleat well basins 


ny ctl le ati 


program 


c. the control device may be a 


positioned alve or a controlled pump 
eriod ba ! 
5. PRESSURE ¢ 


ONTROI 


operation (om 


ensing elem I used are 


those 


an be a I he 
inncle the 


by if } Wa shing ( 


loss of head same as used for indicating 


or recording pressure: Bourdon tube 
bellow 
ided pipe 
control of filter b 
rect | 


lectrical through re 


It) inual ob eTva 


dhiaphragt bulb or bubble 


ire pro 


lransnussion may be either di 


drostatic pressure, pneumatt 


or ¢ trans 


spective 
miitter 
= control 


c. lressure is applied to 


tor man 
distribution 


systems imneé luding ele 
el float 


vated storage tank and to filter wash 


ire 
| Y watet tank 
ion trom float is di 
: d. The control device is some mech 
pneumatic or electri 
ism which controls pump operation 
e type of transmit 

6 ume CONTR 
bubble a ll into one 


trom i Pump control ma la 


to the ré 
to the 


ot tour categories depending on the 
1 in 


sub ctuating factors invol er opera 


lated ly i col thw 
rela with the rate 


Change in 


Rotameter v 
reflected il ch 


\ir consut 


inge 

tion 
cdiaphragn Control 
nioh i 


iron 


ure thr /) Simplest form is a_ pressure 


the receiver o1 itch in a pump discharge line he 
ippi 
lrar 
1) tt fora 
o JOO ft 


stem 1 witch ts adjusted to close the 


1OO ft 


pump 


motor circuit whenever line pressure 


evel falls below a value 
for [his svst simular to do 


mstaiiation im 


puripe dl 


Praeraaeytin 


watet 


water 1s tro source 
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Fig. 12——FILTER operating gallery at Allentown, Pa. 


into a When this is 
filled, the pump shuts off and supply 
is obtained from the tank 
until the falls 
minimum desired value 
rhe partially 
with air to act as a 
expands to 
desired 


pressure tank 


reserve 


pressure he low the 


tank is usuall 


cushion 


filled 


which compresses and 


maintain pressure within the 
range 

’) The switch is equipped with a 
lhe 
the 


MmaN! 


differential pressure adjustment 


contact 1s made t when 


reache Ss an allowable 
mum and thus cut off the 
When the pressure drops to the lower 


differential, contact 


pressure 
pump 


point of the set 


is made to close and the pump starts 


\ time-delay levice may be 
used to prevent a Irom starting 
until a period of tin elapsed 
f the 


after which the pt 


] 
I 


pressure remains to 
3) This method of pump control 

is used for booster pu upplying 

tanks Vv 14.) 

lf there are many drawoftts he 

the ited tank, 


pump and ele, 
compensation must be mace for the 


eley ited storayve 
tween 
lhis can be 


pressure drop im the linn 


telemetering the condition at 


ne by 
tank directly back to the pum 
Level control 
1) Where suction is fro 
| 


ind discharge ts 


ground 


level storage Into 


elevated or closed section of 


storage 
control trom lig 
tele 
pump is better 


distribution system 
uid level in the 
hac k to the 


col trol 


elevated tank 
metered 


than pressure 





INSTRUMENTATION AND CONTROL 


Fig. 13—-AUTO-CENTRAL filter control system 


\ny number of pumping units 


can be controlled and started in se 
quence at prede termined levels during 
falling levels and stopped in sequence 
at predetermined rising levels. ( Fig 


14.) 
q | ype ot le vel controls depends 


on distance from tank to 


pump 
kor 
t pe oT 


storage 


distances, use any 


float 


short 


sensing unit simple 
switch, electronic or resistance probes, 
bubble pipe, or diaphragm bell oper 
ated indicators 


For long distances, use electri 


transmitters to telemeter the sensed 
le vel to the pump 
d. Time-Cycle 


1) Pumps are 


Control 

started or stopped 

according to some predetermined time 

relationship 
Adjustments are 

changing the 


weekly 


provided ror 
cvcle for: seasonal or 
variations 


) Time-cvcle control is fre 


quently combined with some simple 


pressure control to provide for un 


usual conditions of low suction head 


or extreme fire flows 


e. Flow control 


1) This system combines a differ 


ential pressure producer to measure 


flow and a suitable mechanism to ini 
tiate or control operation of pumps 


) \s 


dec reas 


demands increase ot 


cut Mm OT 


flow 
pumps out as 
needed 
f. Pressure-lFlow Control 
(1) This system 
urements of both 
the 


punmips 


combines micas 


pressure and flow 


to control operation of one of 


more whose speeds may hye 


fixed or variable 
method in 
smith of 


under 


lhe pressure flow 
Marsden ( 


Richmond, Va., ts 


f ,) 
vented by 
marketed 


the trade mark Pressureflo.”’ 


3) he 


measuring device 


fle Ww 
Dall 


sensing units are a 
( Venturi tube, 
flow tube, etc.) and a pressure 
nig device 
lither a 


used for 


single meter may be 


one or more pulps OF sé 
individ 
latter 


con 


eral meters may be used for 


ual pump discharges; in the 


case, the flows are summed for 
trol purposes 


(4) I he 


pre ssure 


control is initiated by a 


low switch on the discharge 
line or a minimum level contact in a 
reservoir or tank level gage 

Pumps operate thereafter under 
control of the flow demand as long as 
the flow above 


remains a predeter 


(Photo courtesy of Builders-Providence, Inc 


mined minimum and the pressure 


helow a predetermined maximum 

More pumps may cut in or out 
based on additional flow and pressure 
lor 
pumps should ln 


When 


longer required, both flow and pre 


zone contacts close control the 
variable speed 
pump operation ! no 
sure contacts open and stop operation 
fj) lhe 


be imstalled in old or new plant 


method can 
lh 


suited to single or 


pressure-flow 


control system 1 


multiple pumps of fixed or irtable 
Esper iall mn 


The sy 


torave or ele) 


peed direct pressure 
may be 
ate d 


will pro 


ystems tem 


ipphied 
to ground torage 


distribution tems and 


mumnecdtate response to peal demands 


/. CHEMICAL RED Contre 


added to wat 
to produce the ce 
that ts, at 
to produce the concentration re 
of the chemical in the 
going treatment Phese 


are expre ed wu 


a. Chemicals are 


rates necessat 


reaction rate 


lieve 


water under 


concetitratior 


tern 


of chemicals 
ot part per 


million, or more com 


In pou ds pet 


rates | 


monly a dosage 
million gallons 
b. Control of the 


rate can be performed by any of 


feed 
the 


manual 


. he rik al 


degrees of control desired 


WaTeR & SEWAGE Works, May, 1955 





INSTRUMENTATION AND CONTROI 





Photo courtesy Automatic Control C« 


Fig. 14-—PUMP CONTROL robot and indicator panel 


program and 
hy controlled 
fully 


soot ie 


or hy 
tenis m 
feedet whether 
metric are adjust 
hen ical over a range ot 
tinne il ually expressed 
hour. of pounds per 
ontrol, the 
ind adjusts the 


number of 


oper 


ired 
per hour or da 
i known quantit 
of flow is to be 
rate change the 
ust the 


! 


( he rhine al 


tutomatic operation 


tart and with 


stop 


op, or will mcrease 


} 


pre determined 


int iT decreases by 


A ont mutes 


te. Gwtene 
woot 


mor ee 
“wrt: eoree GR 


al 
ams TO art ten 800 
an 


re 
Yoee® OPERATED 


eek Or eT Le 


Fig. 15-—DIAGRAM of basin level 


control 
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steps 


me 





predetermined steps, as with adding 
another pump to the line 
control, feed 


pounds 


(3) In program the 
rate automatically changes im 


with some 


per unit time in accord 
predetermined time cycle 

4) In 
trol the 
million 


cording to the operator s desires, and 


proportional pacing con 


chemical dosage rate per 


gallons is manually set ac 
this rate will be maintained in accord 
with That is, 
the feeder will be paced proportion 
ately to the flow and the feed 
per will in order to main 
tain the preset dosage rate per million 


any changes in flow 
rate ol 
hour vary 
gallon 

d. Chemical 
chemicals of 
cle signed to discharge adjustable vol 


for liquid 


solutions 


feeders 
chemical are 


evele of operation 


Lunes per 
1) In order to vary chemical dos 
ayes the the 


cvcles of operation per unit time can 


volume discharge or 


le controlled 


) 


(2) Volume of discharge and op 


eration evcle of the feeder can be 


controlled manually although manual 


cycle control is usually of special 


cle Sign 
7) The the 


steps, on 


rate 
controlled in 


of operations of 
feeder can be 
a program, or proportionately paced 
from a flow measuring device 

e. Chlorine feeders are ce 
signed to feed chlorine gas at 


Kas 
rates 
pounds per 24 hours 
controlled by any of the 


calibrated wu 


| he y can be 


systems mentioned: manual, sem 


automatic, program, or proportional 


pacing 
f. Fully automatic control of chem 


ical water treatment ts 
possible 

(1) Adjustment of pH, by 
can be controlled from a continuous 
determination of the resultant pH 
Chlorine feed can be controlled from 
oxidation-reduction potential con 
trollers 

(2) Experimental work and new 
ex- 


feeding in 


lime 


equipment development may be 
pected to produce additional chemical 


dosage controls 
Control of 

from turbidity measurements 
Control of chlorine dosage from 

chlorine deter- 


coagulant dosage 


continuous residual 


minations 


S. TEMPERATURE AND 

Humipitry CONTRO! 

a. Temperature control is accom 
plished through a thermometer sens 
ing unit, usually a bimetallic thermo 
couple which makes or breaks a 
contact in a circuit that operates the 
heating (or cooling) device 

b. Humidity control is particularly 
applicable in filter galleries and can 
be accomplished through the use of a 
recording hygrometer which is con 
nected with the operating switch of 
a dehumidifier 


9. SUPERVISORY CONTROL 

a. Supervisory control is a system 
which enables an operator to control 
any combination of remote pumps, 
valves, chemical feeders or other elec 
trically operated devices from a cen 
tral dispatching station 

b. Supervisory control is used in 
the control of service pumps, 
deep well pumps at well fields, main 
pump 


low 


pumping stations, or booster 
stations 
c. The dispatching station or con 


trol center mav be located in a filter 





Correction 


Mr. Robt. S. McCaffery, of Garvens 
U.S.A. Inc., has called attention to the 
need tor clarification in the lecture on 
“Pumps—Application and Operation 

In section 3(e) on deep well submersi 
1954), the ce 
Byron-Jackson 

pump, which 


ble pumps (p. 529, De 
given ot a 


submersible 


scription 1s 
mercury 
are built in large integral sizes only, but 
1 shows the 
pump 


seal 
Figure cross-section of a 
Gaarvetis 
mercury seal pump 

The text should have pointed out that 
there are three basic types of submersible 
(1) Completely oil filled 
(Byron Jackson) which 
of seal and a pressure 


six-inch which is not a 


pumps in use 
motor 
requires some type 
equalizing or balancing device; (2) A 
completely sealed type stator with the 
rotor running im the water (Garvens) 
used in the smaller sizes; (3) The wet 
motor which actually has its windings in 
it is closer to the conventional 


type ot 


the water ; 
type of motor but 
insulation on the windings 


requires extra heavy 














WATER SERVICE AND WHAT IT COSTS 


Fig. 16—-CENTRAL CONTROL panel of instruments and control table 


plant, main pump station or super 
intendent’s office 

d. One or more of the following 
results may be obtained 
unit 


other 


(1) Select remote control 


') Start-stop of pumps or 
cle vice 
3) Report back of operating con 
dition of the other 
4) Signal interrupted 
unit 


pump or device. 
faulty of 
operation : 


controlled indicate 


signal line current continuously and 


open or short circuit condition 

5) Reset equipment for next op 
eration 

6) Telemeter additional informa 
flow, level, temper 


tron on pressure 
valve flow 


gate or 
direction, et 


ature, position, 


e. ()ne system of multifunction su 


pervisory control is marketed under 
the trade 
this 
ditions, or operation indicated undet 
(d) above are readily obtained. This 
of the follow 
transmission 

lines, 
audio 


link 


name, Synehro-Scan. In 


any of the con 


system, results 


system can utilize any 
ing systems of l’rivate 
wires, leased telephone modu 
lated 


channels, or 


tone 


carriet Treque ncy, 


microwave 
10. CONTROL PANELS 


a. low meter instruments, loss of 
head gages, filter controls and instru 
ments, pump controls, chemical feeder 
controls when mounted in one central 
location constitutes a control panel 


(Fig. 16.) 


(Photo courtesy of The Foxboro Co.) 


b. Control panels can be arranged 
to include lights and a mimic diagram 
of piping and valve layouts or pumps 
Thus it is possible 


or other devices 


for the operator to see, at a glance, 


the operating condition of a plant 


D... References 
this lecture was based 


literature 


Material for 
in part on technical 
bulletins on the subject published by 
manufacturers of instrumentation and 


and 


control equipment 


Next Lecrure: Chemical tan 


dling and Feeding 





Murdoch and Geehan Elected 
Vice Presidents of the 
American Water Works Co. 


Mr. Murdoch has served as Direc 
tor and Vice President of The Citi 
zens Water Co. of Washington, Pa 
He joined the Community Water 
1924 when that Com 
The Citizens Water 


Service Co. in 


pany acquired 


Co. In 1936, when Community Water 
absorbed by American 
Water Works Electric Co. Inec., Mr 
Murdoch attorney for the 
latter. He has served as Chief Coun 
sel’ for American Water Works Serv 
ice Company, Inc. since 1947 

Mr. Geehan 
Department of 
Works and Electri 


in 1917. He has 


~ervice Was 


bre ame 


jomned ‘he Operating 
American Wate 
( company Ir 


' 
served as Division 


Manager and resident of a group 
of subsidiary companies ot 
Water Works and Electric ¢ ompan 
Since 1949 he has been Chief Divi 
Manager of all of the water 
owned and controlled b 


Water Works Compan 
Northeastern Water Com 


\merican 


Shon 
companies 
\merican 
In and 

pan 


W&SW 


Water & Sewace Works, May, 1955 





ol streany pol 
cal industry are 
Manufacturing 
In I95/ the 
la Water Vollu 
mittee a it 


mm the problen 


Development of the Project 
Statement by Mr. Dickerson 


‘ te olution \batement 

iblished with three 

nind 

the industry 
pollution 

Der compan 


ind ettectiy 


opportunity I 


chinical intormation 


ire being carried 


ontererice held about 
he conterenecs 

erage to cle velop 
reatment pollution 


legislation enacted in 
sully hed to covet 
method for inve 
cl the problem ari 
general principle 
es of indu 
on National I} 


Academy of Natural Sciences 
Stream Research Program 


Warter & Sewace Works, MAy, 1955 


SCHUYLKILL RIVER SURVEY—Collecting specimens to evaluate plant and animal life 


Research on Recovery 


As the Schuylkill River returns to normal, the 
Philadelphia Academy of Natural Sciences is making 
1 continuing study of ecological factors 

under sponsorship of the Committee on Water 
Pollution Abatement of the MCA 


method Leyden, who called if Skokil wl ich 


means “hidden rivet 
In the 


was the playground of 


1%h century the Schuylkill 
Philadelphia 


favorite 


with tl sis prin 
outlined tive MCA 


ional water 


In further line 
ciples originall 
were 


and fishing 


lo the scientist it was 


committee is promoting reg hoating 


pollution abatement workshops which sports a treas 


T Sos 
will he cid a i 


number of locations Ure house of plants and animals 


Joseph Leidy described seve ral species 
to science which he found in its 
Likewise | ( halke \ 

Bover described 


| ‘ 
oO pro 


around the 


vice 


count in ordet 


more technical assistance to plant new 


' 
eir specific water pollu waters Palmer 


We helieve and Charles many 


real val 


indust 


new aquatic plants discovered there 
But at of the century all 
of this started to change. The 


and industries began to use the 


the close 
mines 
rivet 
more and more for waste disposal. A 


Schuylkill River Recovery Studies 
river has a great ability to cleanse 


Statement by Dr. Patrick 


‘ cchuylkill River probably 1s 
the mest widel publicized 
the country. It was named 


in, Arendt Cor 


sseti 


itself, that is, to destroy the waste 


that enter it. But if the pollution load 
1s too great 1 


this ability is destroyed 


ind the river becomes more and mort 


polluted So it was with the Scl uvl 





RIVER RECOVERY 


Factors are aquatic life 


chemical composition, and bacteria 


of a Polluted River 


by B. W. DICKERSON 


Chairman, MCA Water Pollution Abatement Committee 
San. Engr., Hercules Powder Co., Wilmington, Del. 


and DR. RUTH PATRICK 


Curator of Limnology, Academy of Natural Sciences, 


Philadelphia, Pa. 


the river became 
and plant and ani 
irceT and scarce! 


filled with silt 


vaste di 


sposal 
yikill ts 


' 


Schu 


won 


and fed 
1 in. The 
to be cleaned up 


Board of 


tate 


Penn 
nded tor the 
forcing 
its waste 
fairl 


bottom, alt] h still soft 


for aquatic life. When the 
d, they will 


| | 
pack to normal 


had the Schuy kill 
14 ally 


tolerant plants 


Hardly 


started to improve phy 


conditions 


but cet 
tain of the more 


animals started to reappear in the 


lower reaches. This condition was 


most evident in the late summer and 


fall of 1954 


Plant and Animal Life 
In River Recovery 


The Schuylkill offers a wonderful 


the comehbac| 
Depart 
Natural Sci 


opportunity to study 


of a river. The Limnology 
ment of the Academy of 
sof Philadelphia ha is tie 


ence Mia 


object of it research program re ich 

funda 
cerning 
a natural 
other 


ing an understanding of the 


~ 


mental ecological tactor gov 
the plant and animal life in 
rivet Phis involves 


things, understanding just how a rivet 


imong 


215 
cleanses itself”—and how this proc 
ess is modified by ecological factors 

So far as we know, this is the first 
time a group of scientists has had the 
opportunity to undertake a continuing 
study of the succession of recovery in 
selected areas of a prey ously pollute d 

is true that the course of re 
covery as water 
has been studied, but just what is the 
succession in aquatic life at a given 
point in a stream returning from 
polluted to normal conditions no one 


moves downstream 


knows 

the 
between 
Dam 
were 


study of 
flow 


From a 
Schuylkill River in its 
Conshohocken to Fairmount 
only tolerant 
present, By 
over a number of 
able to determine the 
plants and animals, and also what 


cursory 


the most 
studying the same area 
will be 


Spec Ics 


years, we 


succession of 


happens to the chemical composition 
of the water and its bacterial content 

The next step will be to determine 
how this process of recovery can be 
hastened. Such knowledge should be 
of great vaiue to industry and muni 
ipalities when they wish to bring back 
a river as quit kly as possible once a 
mishap has occurred 


what has been done in developing re 


program is very mular to 


forestration programs First, those mn 
had to 


succession 


learn what was the 


In our 


volved 


natural retorestra 


tion programs, we now follow thi 


natural succession; Le, pines are 


planted before hardwood 
Wie ir¢ 


facturing 


very grateful to the Manu 
( hemi ts’ \ ocilation tor 
tudy pos ilple 1 he \ 


ociation has opened a new door lead 


making thi 


ing to our understanding of rivet 


conservation 


lhe importance of river conserva 
hardly 
| he ay 


imately & 


empha 17¢ d 


appro 


amount Oot water 


tion need to be 
erage person now Lin 
times the 


he u ed it the 
Besides this is the great « 


turn of the centus 
<pansion im 
lho while 
panding ita 
of water ta 


iter use by industs 


e use of water 1 ( 


rapid 


ing on the 


rate, the amount 


ame as betore 
Most of the 


Vatet 


earth is the 


our civilization be van 


which we Use urtace 


hye ld in 


our rivet If 


vatet 
iter which is lake 
flow 


to have ack 


our 
through 


quate water upplie 


civilization in the future Ba 
evident that these water 


irterive 


" kept Wm good condit (yt | bye 


ind ani runctior 


our waterw: 


Water & Sewace Works, May. 1955 





VACUUM FILTERS—Illustrated are less than half of the 98 units comprising this installation 


How to Select and Care For 








by WARREN L. SHEDDEN 

Mr. Shedden is Asst. Mech. Engr., West-Southwest 
Sewage Treatment Plant, Chicago, Ill. For nine 
years, he has been responsible for operation of 
the large installation of vacuum filters at this 
plant. His report provides much useful and valu- 
able information based on extensive studies. 











of operation led to adoption eight. The new facilities wet 
present method of di posal able for service in November 
Filter Installation Grows ac rat ncgg : —-> se oa 
from 24 to 98 Units we ty merated fros ae 
udage I concentra T i u 
(originally twenty-four 0.8 per cent solids (as wasted from 
6 in. in diameter b ) ! the final settling tanks) to 1.2 to 2.0 
h were provided ese were per cent solids (as delivered to the 
irranged im eight row three filter room). The pH range of the 
filter ‘ EKach line of hilt dis treated sludge 1s approximate! 
charg a rubber belt carrving the to 4.0, varying somewhat wit! 
filter cake to a drying systen lt volatile matter content of the 
1940, after about a year of operation, The pH of the conditioned 
nother filter was added to each row varies inversely with the quantit 
During 1953, three additional fil ferric chloride required to pro 
ters were added to each ot the orig condition the sludge 
inal lines, and ix new limes of that the sludge bi 


that thi 


;% 


filters (seven filters mm each) were ditioned im order 
ontent installed This installation brought can efficiently produc: h 


about tal number of hiter to ninety filter cake 


Water & Sewace Works, May, 1955 





BLANKET SUPPORTS—Now used are plastic backing grids, end-sealed by stainless steel ribbon 


Sewage Sludge Filter Blankets 


Filter Blankets Are Important 
The « 


ystel 


ipacity of a sludge drying 


1s largely determined by the 


moisture content of the filter cake 


delivered to it Accordingly, one ol 
most important factors in vacuum 
operation and cake production 

e selection, installation and care 

of the filter blankets. Filter blankets 
serve the purpose of removing liquid 
solids. to produce a 
drying. Ithis 


obtain the 


slud 
filter cake for 


from the ge 
further 
endeavored to 
filter cloths for its use 


lo t} t end extensive 
| 


plant las 
hest pos ible 
studies have 
including 
blankets 


treat 


been made of all tactors 


lifferent kinds of 


ods ot 


use of ¢ 
installation, 
maintenance. [he original 


jlankets were napped wool 


twill, weighing 12 ounces per square 
stretched 
gauge 


Was 


ird of material. They were 


tightly over ;-in. mesh 16 
netal screening which 


wood grids nailed to the 


| werve 


tasteneqd o1 
| 


qecking yauge 


copper or 
copper alloy wire was spirally wound 


round the drums using two-inch 


spacing. The cake was removed, after 
steel 
welded to the 


unit 


hlowhack, by a heavy 


scraper 
blade. TI blace 
filter 


Was 


apro! the and was 


tightly the winding 


pulled 


wires 


against 


he maintenance on this system of 


cloth mounting was high, because of 


corrosion, wearing and breaking of 


the winding wires, and through cor 


the monel screen, The un 


monel 


rosion ot 


availability of metal screen 


brought about the substitution of 


wood for backing grids, which pro 


vided drainage and served as 
for the filter cloth 


support 


Wood Supports for Blankets 


The face of the wood grids wa 


g-inch with a 
hac k 
prov ide 


ribbed on center 
depth or % inch Ihe 


cut to 


groove 
of the 
drainage 
laterally and circumferencially. Com 
with the 


grids wa 
channels. directioned 


munication face of the grid 


was accomplished by wide aw cut 


(approximately Yg-inch), running in 


a horizontal direction, and deep 


enough to reach the grooves of the 
face. These 
commodate the 
ture of the filter 
lhe wood sections were of a length 
to fit strips 
which divide the circumference of the 
tour 


cuts also erved to a 


sections to the curva 


drum 


between the sepat ator 


drum into twent sections of 


mche each 
Is cle yree 


im order 


approximately twenty 
Lhe ribbing was set at an 
to the trip 


to keep the winding wire out of the 


angle eparator 


bac } Ing vrooves 
With re 


metals during the las 


trictions on the 
strategnu 
it became apparent that an insufhcient 
supply of copper wire would hamper 
were made 


operation Ie xperiment 


to tasten the cloth to the eparator 


trip [his was first accompli hed b 


grooving the eparator trip and 


with nailed 
tight Nt 


holding the cloth m place 
which 


wood trips forced a 
cloth in the groove. A 
cut mto the hacking around each end 
of the filter 


fastening of the 


oft the houldetr 


allowed iwiuilar end 


cloth 


A Stainless Steel Scraper 
and Plastic Panels 


1 he craper black Wi 


avatinist the cloth only hy 


bar at each end; its travel was limite 


b et cTew to wsure it cleari 


the retamning strips at the panel sey 


Somewhat later, an &-inel 
»? 


4é-yvauye 


arators 


trip ot tainle teel wa 
bolted to the apron with a tive 


I his 
e stiff 


strip was used i 


black 


extension 


tee] cTapet 


Water & SEWAGE Works, May, 1955 





HOW TO SELECT AND CARE FOR SLUDGE FILTER BLANKETS 


TABLE 1 


Comparative Rating of Vacuum Filter Blanket Materials 


Initial Woter Detergent Acid Scraper Useful Life 
Material Installation Coke Cake Elongation Wash Wash Wash Abrasion Hrs. of Economic 
Rating Pickup Production Tendency Response Resp Resp. Resistance Service Rating 
WwW Tox 
Difficult on Fair Much Good ( Good Poor 190C 
Tox 
Fair Much Good Good Fair 
Very 
Good Much Good r Good Good 


Fair Much Good Good Good Good 


Very Some Very Very Very 
Good Varied Good Good Good Good 
Tow 
Fair Much Fair ( Poor Poor 
Very 
Fair Much Fair Poor Good 


Fair Much Fair ai Poor Good 
Fair , Good Poor Good 
Good me Good d Good Good 

Poor Fair 


Good Fair 


Very Very 
Good Good 


» adjust the floating desirable to effect contact of the woof thread woven into the cloth at 

e continued, Present scraper blade with the filter cloth for about four feet intervals (as meas 
made of 16-gauge proper cake removal. Abrasion effect ured along the warp) greatly aids in 
uch has longer lite was a much smaller factor aligning the blanket. The degree of 

lignment better, and exhibit With the panel fastening, an area tension required varies with the mate 
to sharpen at the scraj of wet cloth approximately twenty rial and the weave of cloth, to allow 
inches in one direction and sixteen for differences in stretch while in 
d 


polyvinyl chlo feet in the other, was exposed to the _ service 


are now used for blowback air pressure. There was [he blankets as purchased are 


ith the ribs vertical evidence of excessive elongation of about 16 inches longer and six inches 


trips. The cloth is the cloth in both directions. ©ne wider than the actual measurements 


acid-resistant cord remedy lay in reducing the blowback of the drum, to make installation 
| 


il mortises cut in 4! pressure from eight pounds to easier. The trimmings are use for 
lhe ends of the two or three pounds per square inch; patching cloths torn in operatior 

at the same time, cloth with lower 

elongation propensity was sought Detergent Wash 

ae ee Studies showed the larger benefit ‘ 

ppg After installation, the blanket is 

would be derived from an increase in 

avings in mate- the number of twists given the &'¥en @ detergent wash to thorough) 

inel fastening ha wet and flex the fibres. For the ce 


tightly drawn 


natled at imtet 


threads used, and from a slightly 
ot time required 


and make re par 


closer weave, resulting in a slightly tergent wash we add two quarts of 
Lemuton alntth 60 per cent active triethanol amine 
1¢ blankets to water alkylaryl sulphonate, to about three 
re ' wash has been installing Filter Blankets hundred gallons of water in the filter 
e cleaning of ‘ pan. The drum is rotated for four 
e of cloth changing In our studies of filter cloths, we hours with the agitator in operation; 
made it a practice to give no special this provides a toamy suds washing 
wire winding to care to any cloth during the program, action, cleaning out most of the accu 
of the filter cloth a since it was necessary to discover its mulation of solids, greases and fungi 
celerated our studies of filter blan value for use under ordinary operat which cause blanket blinding. A plain 
With support every two inches ing conditions. In making the instal- water rinse follows, using the jet 

ding, little ballooning effect lation, cloths are fitted snugly to the sprays mounted at the rear 


was possible at the time of the blow hiter drum, with tension maintained filter 
back ; however, a certain amount was as evenly as possible. A dark colored During filter operation, the cloths 
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HOW 


become oaded with sludge solids, 
grease and iron oxide. In warm 
weather there also are tungus 
growths from the conditioned sludge 
which cause blinded areas on the 
filter blanket. Each filter is water 
washed after a forty-eight hour pe 
riod of service. When this washing 
fails to clean the filter satistactorily, 
detergent wash, as previously de 
scribed, is used. Detergent wash usu 
ally will remove solids, yreast and 
fungus, but will not affect iron oxide 
deposits 


Acid Wash 


If unsatisfactory cake pickup indi 
i 


le clogging, 


cates e@XCeSsSsIVE iron oxk 
the cloth is washed with 18° Beaume 
inhibited muriatic acid, which is 
dripped on the blanket at the top of 
the slowly re volving drum \pprox! 
mately twelve gallons of acid are 
applied 

The acid is allowed to remain in 
the blanket for about eight hours 
with the filter drum revolving con 
tinuously lhe filter blanket is then 
sprayed with water for about an 
our before the filter unit is returned 
to service. When less than 75 per 
cent of the area of the blanket fails 
to produce filter cake, it 1 marked 


tor replaceme nt 


Service, Record and Testing 


\ complete record is maintained 
for all blankets, showing informa 
tion such as purchase contract, man 
ufacturer, date received blanket 
number, date installed, kind of mate 
rial, weave, weight, pressure loss, 
wasl ind maintenance record, hours 
of service, date and reason tor re 
placement 

\ sample of each blanket, as in 
stalled is hiled tor possible tuture 
reference, and a second sample is 
sent to the laboratory for testing 
Chere it 1s examined for conformity 
© specifications, including pressure 
loss, which ts measured in inches 
water it il ill flow of 150 « 

minute per sq. ft. of blanket ; 

standard was adopted 
\.S.T.M. designation D 
uch defines permeability 


quantity of air passed in cu 
inute per sq. ft. at 0.5 incl 


loss since it was found that the 


pressure 


slope of the curve plotting pressure 
loss against air flow varied among 


the ditterent types ot materials 


[he sanitary district's testing 


equipment consists of a source of 


low pressure air, a plenum chamber 
a circular opening of 0.1 sq 


a, a zero to 2.0 inches inclined 


rO SELECT AND CARE FOR SLUDGE FILTER BLANKETS 


ACID WASH—Muriatic acid treatment removes the iron oxide clogging 


WaTer & SEWAGE WORKS, 


MAY 





HOW 
easuring to OO] 
flow 


wcl over the 


meter 1 hee 
circu 
plenum chamber 


and 


ie, ir «flow 


nit are recorce 


nber of etting 
curve 

inf 
on 


ind correlates 


materia 


Specific Cloth Qualities Needed 


eral qualitn 


which fit it to 


pecit 
cTve 
re conditions to 

\mong the de 


toughne 
ince 
tretcl 


Poor 


blanket 


mnount 
craper blade 
lire lo 


‘ lemicals ul a om 


ludge and im acid 
blanket 
hitteen year of filter 
different blanket 
have been used and studied 
ntreated W ool 
Wool, Vinyon, Nylon, 90% 
aran 25% Nylon 75% 


nel s()¢ Dwnel 50°; Wool, 


leven 


Cotton, | 


Lac rot 


blanket 
|? to 


ome were napped and 


eight materials 


from 16 ounces per 


cloths ex 
lable | 


considered of im 


1 he iru 
rated in with 

under condi 

West-South 
Plant, 


lanket use 
if 1 he 
| reatment 
Summary of Operating Experience 


Cotton 


cotton filter blankets used 


eat years of our plant 
re foo ¢ NX pensive con 
ort life and frequent 


None 


anel mounting of 


been 
filter 


‘ 
ments nave 


idopted 


Wool, Untreated 


ted wool twill blankets have 
ul veneral filter cloth 
it most of the entire period 
ition \ll have 
d installed 


cirection of the 


service 
of one been 
Happ 


lving opposite the 


1 
rong 


with the nap 
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TO SELECT 


satistactorily 
and all continued to stretch 
service. With increasing 
14-15 ounce 


, ee 
blankets 


drum travel. All were 
pliable 

through 
weight (up to the 
the 
unproved I he 12-ounce blankets 
pave filter cake pickup 


they required pre-service treatment 


type) 
characteristics of the 


poor initial 


and frequent washings during serv 
ice before desired filter cake delivery 
type 
they 


pro 


was obtained lhe 16-ounces 
hlan} ets 
proved difficult to install 


yield 


much care to le 


were too heavy as 
and 
duced a low cake lhey required 
too worth o! cx 
tensive study 

lhe 
the wool cloths (in inches of water) 
0.31 to 0.38: 13 


and 14 to 15 


Pressure 


pressure loss measured for 
were 12 ounce, 
0.50 to 0.70: 
0.45 to OBO 


16-ounce ‘ on 


ounce 
ounce loss 
data on the 

ivailable Ihe 
13, and 14 to 15-oun ri 
aged 1900, 2400, and 2700 hours re 
pectivel blanket 


better 


useful lite of 


loth 


llowever, a tew 


did much than 


Wool, Treated 


warm weather fungus 
interstices of the 
the backing 


channels. In 


During 
growths clog the 
cloths tend to fill 
and draimage 
addition, filter blankets 
ice for extended periods of time de 
result of microbial 
this condition, 
water, 


and 
yrooves 
out of sery 
termrate as a 
action. To combat 


washes of chlorine bromine 
pentachlorphenol solution and 
used, but with 
very little improvement. The use of 


hazardous 


water, 


copper sulfate were 


bromine water was very 
to the operating personnel 

It was found possible to have the 
blankets treated at the mull, 
permanent type of bactericide, either 
hefore or after W hile 
bloc king of the cloth interstices was 


OV erall 


using a 


weaving son 
occasionally in evidence, the 
results with fabric as treated 
satisfactory, and the blanket life 
increased, Pressure los 
for these blankets ranged from 0.40 
to 0.60 inches. 
averaged 3300 hours 


were 
was 
noticeably 
and their service life 
llongation was 
present throughout service, but was 
that of the 
Purchase con 


measurably lower than 
untreated wool cloths 
tact 


cloths, 


specifications for these treated 


used during the past several 


vears, are as follows 


down, 


and 
with a 


weave to be 
two straight 
thread count of approximately 
(31) 


five (25) end woof 


two up 
twill, 
thirty-one end warp and 
twenty 

The maternal to be all wool, 


weighing not less than 14 ounces 


AND CARE FOR SLUDGE FILTER BLANKETS 


per square yard, exclusive of wool 
fat and bhactericide : 
one continuous prece without seams 
long lhe 


amount of nap to be approved on 


and woven in 


one side napped 


and 


sample submitted before fabrica 
[he wool to contain no noils. 
card strippings, card 


reused (,arnetted 


tion 
card fly, 
waste of wool 


wool not to exceed 25% 

The warp and woof thread to 
be twisted 105 turns per foot, and 
the cloth to he 
ner to produce a minimum of 
stretch in the width. At 
mately every 36 to 48 


finished in a man 
approxi 
inches as 
measured along the warp, a woof 
thread of a dark, distinctive, per 
manent dyed color 
to aid the 
stalling the 


will be inserted, 


mechanics while in 
cloth 

The cloth to have 
hactericide treatment to 
protect it throughout its useful 
filter life The treatment should 
add approximately 2 | to the 
untreated cloth 


sufficient per 


manent 


weight of the 


Vinyon 
lhe 


satistactory, 


Vinyon cloths used were not 


partly because of the 


type of weave, which presented in 


stallation problems and _ stretching 
but of 
because its 


l hese cloths 


during service more serious 


consequences, poo! re 
sistance to acid washing 
removed atter an 


1,000 hours of 


were average of 


about filter blanket 


service 


Nylon 


Highly variable results were ob 
tained with nylon cloths; 
nap, others had to be napped with 
blankets 
gave several thousand hours of satis 
and 

muriatic 


SO« had 


wire brushes. (Ine or two 


washing 
(Others 


factory service stood 
with 1714% 
deteriorated or washed 
with 5% to 7'4% muriatic acid, and 
most of them responded only fairly 


glazing 


a id 
glazed when 


well to detergent wash. The 
action appeared to be a partial solu 
tion of the fiber with re-precipitation, 
badly clogged cloth 
a glazed surface 


resulting in a 
having 
and abra 
very little 
blankets 


while in 


Ihe material is durable 


sion-resistant, wit! dry 
stretch, but 


excessive stretch 


many showed 
seTvice 
However, testing is being continued 
on blankets in the 0.80 to 1.20-inch 
pressure loss range. It is because of 
the wide 


from this material that we have been 


range of results obtained 
unable to establish any set 
for wash and acid treating, 


degree of assurance that the blanket 


program 
with any 


will be servicable after treatment 





Nylon 90%—Saran 10% 


In appearance this combination of 
100” Nylon, but 
Saran content it be 


cloth resembled the 
because of the 
brittle in use, requiring almost 
It was stiff and bulky, 
to install 


Cali 
daily repairing 
ditheult 
washing was similar to 
100% Nylon cloths. The 


was 0./4 inches 


Its reaction to acid 
that of the 
pressure 


Nylon 25% —Wool 75% 


(his combination of materials is 


similar to wool in appearance, han 
but because of the 


had 


to Ae il washing lt 


dling and service, 


nylon content it poor resistance 


showed excessive 


elongation 1 he pressure loss Was 


0.62 inches 


Dynel 50% — Wool 50% 


rather bulky, 
0 YO 


| Is coml mation wa 


pressure loss was 


but pliable 
| abrasion 


mcnes It withstood crapel 


ell and re ponded to all t pes ot 


stretched in service 


but it 
100¢, 


treatment 
as badly as wool cloth. It wa 


1 quite satisfactory material 


Orlon 100% 


(his material 
pliable, in 
N vion he 
delivered a desirable 
blinded easily Lhe 
resistance of the cloth, 
to detergent 
useful filter life 
and its 
his material, like 


oft and 


was very 
res mle d 
1.70 
filter 


pe yor 


appearance it 


pressure loss was 


inches. It 


cal but 


‘ 
| 
i 


ach and its 
washing 


to about 


poor response 
limited its 
1.000 
about 2,200 hours 
Nylon, 


acid washed 


hours overall use to 


deteriorated or glazed when 


Dynel 100% 


The studies have included one 
1) Tie 
of 1.75 


ot 0.31 to 


blanket having a pressure loss 
inches, and three im the 

0.45 
bulky 


others 


range 
inches. [Lhe denser 
stiff, difficult to 


more 


cloth was and 


install. [he 


softer and 


were loosely 


woven more pliable, and 


of satisfactory consistency. However 
gave outstanding 


was little 


nom pertormancs 


lhere very stretch during 


ervice and they were responsive to 


acid and detergent washings, but were 


resistant to abrasion 


desired 


not as scraper 


as Was 
Dacron 100% (Polyester Fibre 


This 
pliable, 


sionally 


material is tough and strong, 
abrasion-resistant and dimen 
stable It is acid-resistant 
water-repellent and 


tour 


nd seems to be 


I 


rot-resistant We have twenty 
100°; 


and the above qualities are outstand 


Dacron filter cloths in service 


noticeable in each Cam he 


SELECT 


Dacron blankets 
Che 
material has a satisfactory nap and 
practically no stretch during service 


pressure loss of the 
ranges from 0.50 to 1.61 inches 


It responds very well to all types ot 
wash treatment 


\t present it appears that these 


cloths are most satistactory tor our 
use, and will be adopted as our gen 
hlter cloth. They 


h in all respects, and their tough 


eral service rate 


lg 
durability is outstanding 


blanket 


attet 


ness and 
is in excellent con 
11,000 


has 


(one hilter 
hours of 
had 


have 


aition 
filter 
7 OOO 


over 
ove! 
had 


hee a 


service, another 


and several 


hours 


hour S, 


over 4,000 None has 
and 
all continue to give hlter 


cake production. No cloth of this type 


patched or repaired in any way, 
satisfactory 


is showing signs of abrasion wear o1 


deterioration from decay 


It is expected that many of these 
better the 
outstanding performance of the 
test 


on the 


cloths will duplicate or 


orig 
, 


nai blanket. [he use of Dacron 


ninety-eight filters in service 


will greatly improve operations and 


reduce our blanket maintenance cost 


Three Important Considerations 


lhe vacuum hitration of sewage 


sludge imposes severe conditions on 
the filter blanket. If the blanket is to 
satistactorily, the cloth 


installed, 


serve must 


be properly selected, and 


maintained. In summary 


Material 
blanket should be 


Selection selected for 


vacuum filter 
lough, strong and pliable 
\brasion resistant 

ally stable 
Of suitable pre 


and dimension 


ssure loss 
Of long nap, at least one-half inch 
long 


\cid and chemical resistant 


Proper Installation, For 
stallation 


lhe | lanket 


that can easily be 


proper na 


should be of 
installed 


materia 
with 
proper tension and alignment 
lhe mate rial should exhibit a 
stretch during instal 


min 
imum dry 
7 


lation, as well as a munimum 


stretch during its service life 


blanket should 


Ite spond well to water and deter 


Care. lhe material 


vert wash, ac id wash, and chem 
without 


to the 


ical treatment, any no 


ticeable imyury fabri 


hroughout the service life of the 
filter cloth, be 
possible \ pliable 
cloth filter 


cake, from a larger filtering area 


kept as clean as 


clean and 


will deliver a_ better 


and will have a much longer 


useful life 
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Conclusions 


In lable 1 the 


Rating” 1s 


column headed 


kconomu based on the 
original cost of cloth, the mstall 
repair and maintenance 
the efhcient cloth life 
l 2 3 and } 


the best 


ition, 
costs ind on 
he Csivlla 
trons represent what 
ections 


West 
lant 


are believed to le 
to meet requirements at the 
lreatmet 


District of Chicago 


Southwest 
of the 
Ditterent conditions would, of 
call for modifications. Alt 
Dacron cloths of the de 
best 


Sew age 
Sanitary 
COUPSe, 
ough 
sign specitied 
present requirement t! 

staff of the 


trict of ( hicago continue © 


meet 


sanitary 


engineering 
gate and experiment, alwa 


Hnproven nt 
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New AWWA Standards Published 
for Lining Pipe in Place 





Specification for the cement 


mortar lining of large teel or cast 


iron water pipeline in 


place ha 
heen prepared and published by the 
L.W.W.A 

lhe standards lO om 


provide 


cove 


and more im diameter, and 


for materials surface preparation 


application and curing of the 


Machine 


and 


and 


lining lining of traighit 


pipe 


Is specihed, 


ections long-radius bend 
supplemented | hand 
placement of lining in bends, fitting 
and other areas where machine place 
feasible 

I he O-page booklet 
AWWA C602, may be obtained from 
the Association at 521 Fifth Avenue 


N York 17, N. Y., upon ad 


remittance of 25« 


ment 1 not 


KnOWT i 
ance 


Vcow 
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ercentage the water 
the 


trom ur 


unicipaliti iN 
tame d 


It 1 necessar?r to con 


irface watet the con 


tituent that make 
und 


sider 


prepare a sale 
cl water \co 


orgamic debri 


al 


does 
must undergo ce 
is not to accumulate 
‘ mmounts 
the tactor atlecting 
i well as the im 


treams oft 


untaming 


Natura! Purification in Streams 


position that takes place 
ni matter is discharged in 
con 


vater 15S ometinn 


unnatural. In reality, «ce 
is a normal method used 
the 


miainiitiyv it 


o reduce concentration 
water 

tream ! a 
well lx 
carry on 
the 
decomposition 
we ithout 


position im 
rocedure it 
not let nature 
his 


de it 


may 
would he 


harming ot 
in beme 
K health is 


irged organi 


endangered 
wastes con 
bacteria 
or im the 

harmful to others of 
also known that 


(Organism 


wari blooded 


up. ity 


athogens (disease pro 
streams or lakes 
that there ts 


disease organ 


tiply im 
reported 
im the 

ire discharged into 
lable 1 shows the de 
with 


Oot organisn 


nent ma stream 1s not 
rrowth ol the 


is lhe decrease in 


clisease 
with time indicates 
the 
id isable to depend upon 


ition of water It 


rification however because 


period prior to death of the 


hoven sor person may con 


iter. If the water has not 
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mace safe by treatment, the 
health of the user will be endangered 


There is more involved in the na 


heen 


tural purification of streams than the 
death of receiving 
will contain organ 
well as has 
ously pointed out in the preceding 
that the decomposition of or 


bacteria. Streams 


scwapt solids as 


bacteria. It been previ 


seTICS 


matter in streams may cause a 


This will occur if the 


pan 
nuisance avail 
able oxygen is not adequate to meet 
the bacteria 
sufficiently large to consume the or 
gank When the concentration 
of solids in the than that 


needs of a growth ol 


solids 


water is /es 


amount needed to support a growth of 


bacteria which will use the oxygen in 
the faster than it 
the atmosphere, 


there will be dissolved ox 


can be re 
then 


yyen remain 


wate! 
Irom 


plac ( d 


ing in the water 


Reaeration in Streams 

\ccording to Stearns 
stated in 1890 that 
less than 2 5 c.f.s per 


was 


Phelps’, 
stream flows of 
thousand sew 
msufficient to 


ered population 


prevent offensive conditions, and that 
a stream flow of 7 c.f.s. would prac 
tically dilu 
tion 


guarantee a satistactory 

Seven cubic feet per second is 37.7 
million pounds per day (7.0 c.f.s 
60 sec./min 1440 min/day 
gal./c.f 8.33 Ib 1,000,000 ). 
The B.O.D. per capita is .167 pounds 
or 167 pounds for one thousand per- 
sons. The solubility of oxygen in fresh 
water 9.2 ppm. at 68° F. In 37.7 mil- 
lion pounds of water there would be 
(37.7 9.2) 347 pounds of oxygen. 
If there were no the 
stream (and there 167 
pounds of oxygen would be used and 
(347 167 180 pounds would re 
main in the water. The dissolved oxy 
gen content would be (180 -- 37.7) 
+.8 ppm 

\eration of the water in the stream 
takes place quite rapidly, particularly 
if the oxygen content of the water is 

the saturation 
water surface to 


7.5 


gal 


reaeration of 


alwa\ S 38), 


considerably below 
point. Exposing a 
the air permits oxygen to enter the 
water very readily. It may be useful 


to think of the oxygen molecules as 





TABLE 1 


Death Rate of E. Coli 
in the Ohio River 


Warm Weather Cool Weather 


Doys % Dying Days % Dying 


TABLE II 
Saturation of Water With Oxygen 


D.O. ppm 
2000 ppm 


chlorides 


0.O 
ppm 








bullets flying around freely in the air 
When they hit a that is not 
saturated with oxygen they are not 
returned to the atmosphere 
the water 


water 


re adil \ 
when becomes 
the rate of 


air 1s equal to the rate of 


However 


saturated 


ing to the 


oxygen return 


oxvgen ¢ water 


ntering the 


Oxygen Concentration Variation 


lent water such as that flow 
beds, 


streams, 


stream ove! 


shallow 


rough 
d im very 
cks up oxygen. In many in 
here oxygen is being con 

bacteria 
itter, the oxygen is being re 
rate that 


ygen at or 


in oxidizing of 


placed from the air at a 
maintains the dissolved ox 


saturation point 


near the 


lf the oxygen cannot be supplied to 
the stream as rapidly as it 
the oxygen soon disappears and 


then 


is bemg 
used 
the bod oT 
sept { irce 
eptn the 


tter does not stop, but rather 


water 1s said to be 


a body of water has be 


come decomposition of or 
panic Mia 
a different type ol decomposition 
place in which the 
obtained from the 
ents. Septic action is termed anaerobu 
\naerobi 
is usually taking place in the 
banks that 


organ 


takes oxygen 15 


organic constitu 
decomposition decompo 
sitior 
streams 


sludge form in 


which receive polluting ma 
terial 

lhe quantity of o» 
held in the water of a stream depends 
upor the water 
Lhe salt 


factor tha 


yvgen that can be 


temperature of the 


content of water is also a 


t determines the concentra 
tio! T dissolved ON lable I] 
shows that the higher the temperature 


concentration of oxygen 


ygen 


the ke wer the 
required for saturation, and the higher 
lower the 


the salt concentration the 


ation poimt 


The Stream Flow Factor 


rate ol 
and the 
discharged cer 


The Stearns figures on the 


iow of a receiving stream 
SCW alt 
tainly indicate that 


portant in determining the in 


quantity 
rate of flow is 
pollution. The amount of 
gen present in water 1s 
ation of the verity of the pol 
lable III wive data collected 
Indianapolis 
that the 
gen was as high as 11.8 

the flow in the 
and that it was 
vhen the flow was 324 c.f.s 
shows that rate of flow has 


dissolved 


W hite River below 


ago It shows 
stream was 


as low as 


ffect oxygen 


on the 
l here are other tactors such as 
ature and B.O.D. load, that 


be taken into account 1f an 


STREAMS AND SEWAGE TREATMENT 





TABLE Ill 
Stream Flow and Dissolved Oxygen 
White River, Below Indianapolis, Ind. 


Month 
1933 


January 
February 
March 
Apri! 

May 

June 

July 
August 
September 
October 
November 


December 


Thousands of Flow in River 


Lb. BOD /Day 


0.O 
cfs 
3337 
1471 
4494 
3559 
1494 
1036 
43¢ 





exact mathematical relationship be 
tween stream flow and dissolved oxy 


gen is to be established 


Temperature Factor in Streams 


\n elevated temperature, in addi 
tion to decreasing the amount of oxy 
gen in water, also increases the ac 
tivity of microorganisms that are de 
composing matter, The re 
sult is that oxygen is used more rap 
idly in the summer than in the winter 
lable [\V illustrates the relative rate 
of decomposition at several tempera 
The figures in the table show 


organ 


tures* 
that the rate of decomposition at 62 
I. is twice as fast as it is at 35° I 


Stream Quality and Plant Operation 


| he preceeding clis« ussion show 5 
the effect of temperature and st: 
flow on the apparent condition of the 


eal 


stream 
portance of temperature and stream 


Perhaps comment on the im 


flow to sewage plant operation 1s in 
order 

Babbitt® reports that the removal of 
B.D. in 
treatment plants to be 
primary 


primary sedimentation 
/ per cent 
In considering treatment 
only (and there are plants that 
provide only primary treatment) It 1s 
reasonable to believe that this degree 


remove 


many 


of treatment usually does 
enough B.O.D. in the 
the stream temperature is 70° F. o1 
lable LV it can be see 


in the stream would 


summer when 


more From 
that the activity 
be much less at a lower temperature 
In fact, if primary sedimentation re 
moved 37 per cent of the B.O.D. dur 
ino the warmer period, the stream 
might be expected to have about the 
same dissolved oxygen content as 11 
primary units were by-passed during 
the time the stream was at a tempera 
ture of about 55°. It is true that the 


solids settled out in the stream might 


form sludge banks. The importance of 
considering the temperature factor be 
fore dec iding when to make repairs 


to a sewage plant can readily be seen 


Streams and Public Health 


Sewage-contaminated water can be 
so treated that the resulting product is 
suitable for human consumption. In 
purifying a supply, 
however, there always is the likelihood 
that 
get through the water treatment plant 
without Lhe 
chances of produc ing a sate produc aR 


contaminated 


some day some pollution may 


adequate purification 
therefore, are much better if the raw 
water supply contains relatively few 
pathogenic bacteria 


rhe 


bacteria are removed from 
treatment 
attached to 
solids and are when the 
solids settle out bacterial cell 
are probably coagulated Into clumps 
ludge and trickling 


Chemical coagulation 


Various proc 


esses. Some hacteria are 


removed 


Single 


in the activated 
filter processes 
no doubt, helps in the removal of some 
hacteria,. Care must be taken to se 
that the 
removal from the sew 


Most di east 


the foreign environment of the 


bacteria are destroyed alter 
age with sludge 
solids organisms die in 
sc Ww 
tion 


aye plant (the dige tanks, etc, } 


however it is not po ible to be ure 
that all dangerous organisms are ce 
unless the sludge solids are 
heated to 


kill bacteria 


tro ed 


a temperature uflficirent to 


Streams and Fish Life 


fish that 
per ear in a 


lhe number of pounds of 


cal hee grown yivel 
volume 
food 


factor the 


ot water depends upon the 


upply available, and how satis 
environment 1 It ha 
been pointed out that the decomposi 
streams 1 


tion of matter in 


wccomplished largely b 


orvank 
microorvat 
May, 1955 
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TABLE IV 


Temperature and Rate of Decomposition 


of Organic Matter in Streams 


Relative Rate Relative Rate 
of of 


Decomposition Decomposition 





FATIISIN become 
forms of life an 
lant or 


either | 


has altered the e1 
verilig the dissolved 

vhere there is not 
to support fish life 
if the 
yen is not enough to 
then the fish should 
r numbers or size be 


that 1 


| die. However 


ase in food 


ivailable from organic matter 


that the 


ind (CGaufin® have reported 
found pollution may be det 
rimental to fish even when the dis 
al cd oxyge concentration is ace 
quate. They believe that the pollution 


is not cirectl responsible tor tewert 


numbers of f{ 1 water with ample 
oxvget d are of the opimon 


pollutio o changes the flora i 


that 


the stream that there may not be suit 


nm certain parts ol the 

or the tish 

‘ ha reported that rain 

ut are killed in a short period 
yen concentration of 2.0 

temperature hetween 15 to 


uit are the most sensitive 
en dehcrencie lx 

ave been carned on 

the National Coun 
improvement (of the 

Paper and Paperboard Indus 
on the eflect of oxvyen concen 
rious fish. The Aquati 
Commuttee of the Ohio 

Water 

aid that 

h populations require 


at all times 


Sanitation (om 
well-rounded 


2 ONVEC nN 
hour per day 


than 


ixteen 
the water should contain not less 


pp 


Algae Growth in Streams 


grow best 


that re 


\lk ic like other plants 
fertilized \ 


nitrogenous 


whet stream 


sot) 


materials 
hus, the 


cerve 


turns them into plant food 


4 
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TABLE V 
Variation in Dissolved Oxygen Over 24-Hour Period 
Clearwater Lake, Waconia, Minn. 





Dissolved — Time 


Oxygen, ppm Hour 


6PM 


Dissolved Dissolved 


Oxygen, ppm Oxygen, ppm 
10.5 
10.3 
11.6 
11.1 
9.8 
9.2 
11.3 
7.6 





natural purification that takes place 


algae 


i a 
\lgae 
gen im the sunlight and use some Ox) 
dark. The exact effect ot 
stream condition 1s not 
hecause of fluctua 
tions in numbers of algal cells and the 
hours of sunlight that can be expected 
in bright sunshine, 


stream provides food for 
are plants which give otf ox’ 
ven im the 
algae on the 


easily predicted 


IL he alyae can, 
produce and give off enough oxygen 
saturate the water. A very 
idea of the variation in dis 
solved oxygen in water that may be 
a day at one particular 


to super 


good 


expected in 
point is given by the data presented in 
lable \ 

Che data given in Table V illustrate 
can add large 


two things 1) algae 





CORRECTION 


To the Author's Eleventh 
discussing “Gas from Sewage Sludge 


Installment 
We have been requested to cor 
a staternent in Professor Blood 
Works 
page 512, Ni 


rect 


j00d's Sewage Practices’ 
Eleventh Installment 
vernber 1954 issue of Water & Sew- 


age Works. 


In the second column in the 


paragraph beginning “Methane 


weighs it is stated that 
of 68 per cent meth 


per cent carbon dioxide, 


On the basis 
ane and 32 
ne thousand cubic feet of gas would 


5 pounds’. Several readers 


that the 


weigh 97 
have pointed out weight 
value stated is too high 

Professor Bloodgood has recalcu 
lated this value and requests that a 
should be that 
read On the 


and 


correction made s 


the sentence will 


basis f 68 per methane 


cent 


32 per cent carbon dioxide, one 


thousand cubic feet of gas would 


weigh 69.5 pounds 











and 


difference at 


amounts of oxygen to a streat 
(2) it makes a great 
what time of day a sample is taken to 
dissolved oxygen” 
Certainly data show that the 
seriousness of the pollution in this 
lake could not be determined by tak 
lhe in 


will 


determine — the 
these 


ing a sample in the afternoon 
dications are that algae usually 
produce more oxygen in the daytime, 
by the known 
thesis, than they will 
darker hours by 


as photosyn 
the 


proc ess 
use up In 


respirat 1On 


Sludge Banks in Streams 


Sludge banks are formed in streams 
when the settleable solids in the water 
are deposited at locations where the 
velocity of the low enough 
to permit deposition 
dustrial not treated by pri 
mary sedimentation are sure to pro 


water 1s 
sewage or in 


wastes 


duce sludge banks unless the stream is 
Dissolved 
form 


flowing with a high velocity 


and colloidal solids also may 
sludge banks in streams if these ma 
terials are transferred into settleable 
Therefore, 
sedi 


orde jr 


solids by 
treatment in addition to primary 


he necessary tl 


nucroorganisms 
mentation may 
to prevent the 


banks 


formation of sludge 


Requirements for Pollution Control 


If pollution control is to be en 


forced for the preservation of stream 
quality, then the regulations should 
indicate the condition of the stream 
that must be maintained rather than 
the quality of water that can be dis 
charged into the stream. It seems es 
sential also that all pollution control 
laws should in limit the 
discharge of settleable solids, bacteria 
dissolved matter and those 
substances that are considered to be 


some WAYS 


organ 


toxic 
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Standard Methods 10th Edition 
Is Now Available 

long-awaited 10th 

Vethods for th 

ate? Si 


Edition of 
ramina 
wage, and Indus 
stes has been published asa 
nterprise by APH A, the 

\, and the \ 
his important edition of Standard 
more than 200 pages 
ninth edition. It’s text 
providing for the 


d Is 
than the 
plete] new, 


new methods. discussions ot 


nificance of results, and de 


tails of principles such as the preci 
of results. Included 


ston and accurac \ 


are drawings of 300 aquatic organ 
nological significance 

lhe six of this 
ire: Physical and chemical examina 
Water ; Industrial 


and Sludge } 


Isms ot 


divisions edition 


tion of ~ewave ; 


wastes Bacteriological 


examinations of water for sanitary 
and iological examinations 
Standard Methods is 
to members of any of the 
associations who send cash with 
$6.50. Send orders either to 


\WWA, or FSIWA head 


quality ~ 
List 


se ‘ 
Ma, 0. Price 


price of 


three 
order 1s 
\PHA 


quarters 


Des Moines Water Board Adopts 
$4.5 Million Program 


\\ orks 


January 


Moines Water 


voted in 


Vhe Des 
board of trustees 
to adopt “in entirety 
plan presented by consulting eng! 
a $4,594,000 expansion of 
the water works plant 

lhe board also authorized the eng! 
firm Alvord, Burdick & 
ot ( hicago, 1] to proceed 


with plans and specifications 


a long-range 


neers tor 


neering 
Hiowsor 
at onee 
for the first step in the program 

Dale | Maffitt, water 
eral 1 anayger, called approval of the 


works gen 


range plan “the biggest decision 


the board has made in a long, long 


Vas generally agreed by board 
that they 
y effort” to pay for the expansion 


of water without 


would make 


bers 
works profits 


bonds 


RS 


McCallum New Head Of USPHS Water Pollution Control 


Surgeon General Mark D. Hollis (left) and Director Gordon E. McCallum (right) 


McCallum, Sanitary kn 
Ss. Pubs 


Cordon | 
gineering Director of the | 
Health Department ot 
Health, Education, and Welfare, has 
been appointed to head the Service's 
Water Pollution Control Program, 
Surgeon General Leonard A. Scheele 
McCallum, who 
(Office of Health 
july 195] 
will be succeeded in that post by Dy 
lohn B. Hozier, Medical Consultant 

Mr. McCallum been a career 
sanitary engineering officer of | the 
Public Health Service for the past 20 
vears. During World War II, he was 
detailed to the U.S. Office of Civilian 
where he Chief 
filled 
engineering Publi 
Health Service field offices in Atlanta 
San Francisco and New Orleans 

As Chief of the Office of Health 
emergency Planning for the past 
years, Mr. McCallum has served 
Surgeon General's principal 


service, 


has announced Mr 
has been chief of the 


Imergency Planning since 


has 


served as 


had 


assignments in 


Defense 


Engineer. Previously, he 


four 
as the 
stall 
ordinating emergency 


planning and co 
programs 
‘| hese AC 


advisor in 
and 
activities of the Service 


carried on in close co 


tivities are 
operation with the Defense Planning 


(Office of the Department of Health, 


Welfare 


other 


education, and with the 
health counterparts of Federal 
agencies such as the lederal Civil De 
Administration, the Office of 

Mobilization, the Depart 
and = the \tonnc 
with 


lense 
Defense 
ment of Defense 


lnerg Commission, together 


ional groups and uch of 


National lke 


" 
vational 


protes 
ganizations as the earch 
and the 
Red Cross 

In his 
will head one ol 


Council \merican 


Mr. McCallum 
mmportant 
activities of the 


new post, 
the most 
sanitary engineering 
Service, The current water pollution 


control program gained its real im 
petus under the Water Vollution Con 
trol Act of 1948 and the Amendment 
of 1952. This program supports State 
projects for protecting the purity of 
the Nation's water supply and work 
with States cite 
and industries 


in water pollution problem 


initerstate agencies, 
Research is conducted 
, and find 
ings are put into field practice. Con 
sulting services are made available to 
the States on the technical aspects ol 
water pollution control. The program 
also is charged with responsibility for 
Public 


with in 


carrying out activities of the 
Health Service 


terstate pollution problems 


in connection 


Water & Sewack Works. May. 1955 





Over-Under Relief Sewer Design 


Simplifies Construction 


West 


V estchester 


drake Brancl 


ystem 


lent 


cle | ible 


vitrihed clay sewer 


to temporarily 
length or exist 
tention of the ( ounty 

the sewage 
pipe 


mated the 


ection viet 


ne twenty-lour-incn 


mite it 


appror 
i fifteen-inch 


Popula 


the sewer district has 


eached a point where the smaller 


cwel 


no longer adequate to handk 


ised flow. During wet weather 


period ot high flows, sur 


rere 
| other 
ot sewer! and flooding of 

lave occurred 
is located in 
flown of Mamaroneck, N. Y 


treo | 


hilteen-inch sewer! 
, and 
Avenue, ap 
Valley 


it connects with 


foc land 
Z100 teet to 


tend 
Kimmatel 

tream Road, where 

the heldrake last 


Viost of the ewet 


ranch Sewer 


is laid in rock and 
ated in residential streets 


is lox 

‘ 
were investigated 
follow 


appeared bn 


arious solution 
ttuation and the 


ethod 


truction ol a rel 
oher vrac than the exist 

but paralleling it about 

vcement of the exi ting 
t witl a new 


the ime trencl 





by WILLIAM A. MARCON 


Mr. Marcon is project engineer, Department of Public Works, West- 
chester County, White Plains, N. Y. In this paper he describes how 
construction of a 24-in. corrugated metal pipe relief sewer, above 
an existing 15-in. line, was selected as the most convenient and 
economical solution to a problem. 





at the same grade as the fifteen-inch 
3. The 


lief sewer in the same trench, directly 


construction Of a new fre 
above and parallel to the existing fif 
teen-inch, leaving the existing line in 
operation 

Because of the large amount of rock 
method 1, that of paral 
leling the existing sewer with a 


along the line, 
new 
line was rejected as too expensive Ex 
tensive blasing would have been nec 
essary and would have caused material 
the hiften-inch 


ewer and to the water, gas, and storm 


damage to existing 
drain lines which underlie the narrow 
this 
method would have necessitated sev 


treets Laying a new sewer by 


eral relocations of utilits and new 


house connections 


Method 2. that of re plac Ing the pipe, 
ippeared satisfactory except for the 
dur 
ing construction, of pumping sewage 


tedious and involved operation 


in a highly developed residential area, 
£ | 


replacing all house connections, and 


widening the existing trench 


Method Economical and Convenient 
Method 3, 


new relief 
fifteen-inch pipe, althoug! 
untried by the Department of 
Works, was agreed upon in view 
economy and the minimun 

ence that it afforded the residet 
\ stud is 


of the possible constructior 


constructing a 


that of 
sewer above the existing 
retofore 
Public 
of its 
yeni 
its of 
the area concerned mace 
wore 
and materials required 

\ comparison of estimated costs for 
the three methods revealed t! meth 
od 3 would be twenty and ter usand 
dollars less expensive respectively than 
methods 1 and 2 

Twenty-four-inch diameter, coated 
and lined corrugated metal pipe was 
selected for 
of its light weight, long lengt 
ease of installation 


the relief sewer because 
and 
As shown in Fig. 1, itely 
one-foot clearance was allowed be 
the fifteen-inch pipe 
and the corrugated metal relief pipe 


approxi 
tween existing 


lhe distance was set to allow for clear 


SHELDRAKE PROJECT— (Left) Corrugated pipe in place, showing connecting band with silo lugs; (Center) Pipe entering manhole 
through steel sleeve; (Right) Backfill placed over completed relief sewer line. 
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I 


connections 


a 


I 


vent breakage of the under 


n-inch 


line 


Machine 


» witl 


nd h 


the 


n 


l 


eX 


7 
\ 


‘ 


one 


excavating 


i\ 


Ti 


remainder 


laid 
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tour 


im the 


in 


It was decided 


the 


rt 


ec 
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ition 


Was 


above 


ind excavatior 


ot 


sixteen-inch cast 


ean 


incl 
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scl TT 


Was On 


bed 


preve 


ibility « 


4 
nt 
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«al 
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this 


tretl 


ivy Ul 
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<imately 175 feet of the exist 


i¢ 


to re 


ron 


section, 
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mec! 


r 


st iron 


lot ition 
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(le 


juipment 


‘ ' 
WOTK 


Ihe 


twet 


prog! 


r¢ 


corrugate d 


t\ 


lug 


Toot leng 


ani 
bye 
leet 
pipe 


and 


ssed 


Ire 


( 


pipe 


; 
] 


m1) 


connecting 


du 


| 


blasted 


cavation consisted ot 


material! 


¢ corrugatec 


to he made 


\] 
I 


} 
/ 


pip 


it certain 


patl 


consuming t 


nnecting bar 


j 


atliy 
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1s 


s at manhole 


lo avoid 


connection, 


nt foot lengths 
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Lor 


i¢ 


XI 


allowe d 
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SA 


Of pips 


VocTe 


t] 


oT 
reduced by 


and 


given 


crac } Ing 


requires 


inserting 


| 
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t] 


i¢ 


somew nat 


lhis v 


al 


steel slee V¢ 


in 


mortaring 


4 
\ 


twenty 


tt om 


a» 


hiteen 


| ) 


| he corrugated pipe 


nto 


' 


the 


teel 


lee 


At 


into the 


e 


as 


and 


bituminous joimting 


e of 


ettlement of tl 


1¢ 


ianhole 


tte 


arye 


twenty 


> 


Pour 


] 


i 


which 1s below 


4 


. and 


in 


‘ 


} 
i 


jot 


pipe 


ort 


TT 


different 


ley 


1 
1 


allowe d 


with 


pr 
he 


avy 


ugate d 


mm 


slope 4 


ths of 


pipe, the 


t he 


ore 


| 


a 


~¢ 


danger 


re ros to the top 


OVER-UNDER RELIEF SEWER DESIGN 








WELL COMPACTED 
SELECTED BACKFILL 


0 i2 MAXIMUM OfPTH 


MAX DEPTH OF 
MACHINE EXCAV 


HAND 
EXC AV 


HOUSE 
CONNECTION 


ABLE TO 


VAR 


CXISTING 
is V.icP 


EXISTING 
BACKFILL 





Fig. 1—TYPICAL DETAIL through trench carrying corrugated pipe relief sewer 





CAULK WITH PACKER 
CONCRETE, CEMENT ANO HOT POUR WITH 
MORTAR OR ’ t | Cc’ COMPOUND 
BRICK MASONRY } m= AROUND PIPE 
~ 24” CORRUGATED 


penn METAL PIPE 
ors a 


/ 


2800 STECL SLECVE 


WELL 
OMPACTEDO 
SELECTEO BA 


v . 
HANNEL FORMEL 
ONCRETE Fit 





Fig. 2——-SPECIAL FEATURES of manhole connections for corrugated pipe sewer line 


; 


pilled 7 urrounding udi and design for this proje 


irried out by the author unde 


mediate direction of L. G. Rice, 


ground 
I hy method 
tantially reduce Consultant on design and construction 


ver construction and under the general supervision of 


ewers are laid in rock and where Gy. kk. Griffin, Deputy Commissioner 


capacities are inadequate. It ts of Public Worl in charge of the 


| 


uit ible. howe VeT where grad : cwer'l ay Vision and Mir | are ( 


] 


relatively Llarding ( ommuissionet ot Publ 


low basements are ample Work for Westchester Count \¢ 


rank Bracalello, Inc., of Scarsdale York 


steep and where depth 


N. Y was the Contractor lhe total WaSW 


bid Was $58.99] 57 which averaged 


about $28.00 per lineal foot. The final 
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A College Town Finances 
Sewage Treatment 


and Iowa State College profit by cooperation 


by M. T. SKODJE, Associate in Civil Engineering, 
and E. R. BAUMANN, Associate Prof. in Civil Engineering, 


lowa State College, Ames, lowa 


ted on 


i comple 
1954. in 


endl 


i stor 
relationship 
etween college 
t enti 
SO4 


ye. Lhe la 

t a check for 
tik college to the 
ttiement of an agree 
1U4, 

upter of thi tory 
1947, how 


that 


b than 
be t 
College 
nd itself 
tructing 


faced witl 


recon and 

we treatment plant 
original imntent 
int trom it ‘Repair 
\lteration ap 
tive State Lew la 


War Il 


nate? tal 


ind 
ron 
brougl.t ibout 
hortage and the 
id to be 


po tpor ‘ d 


Investigation of the Problem 


ot Ar 


! identica 


| 
overloaded 
ent plant | he 
te the possibilit i 
\ com 


NUP peo ( 


omt venture 
| for that 
trom the City 
the College. The 
datrm of con 
[he engineering 
preliminary 
t of 


( plant, 


report 
con 
mpecrating a sitig 


both 


. wis 
than the co 
operating two sep 
ve and flow mea 
1943 indicated that 


( ollege was about 


1 total flow to he 


ingle plant 


World War Il, the 


rmoac more mute b a 


ncrease College enrollment 


im a corre ponding increase in tiie 


( olle ire ae 


it populatior I he 


we tre ant which was butlt 


itment p 


1955 


Water & Sewace Works, MAY 


designed to serve 
2.500 students. In 1941 the College 
enrollment was 6,300; by 1947 it 


had reached 9,200 and wa still in 


in 1920 Was about 


s treatment plant also 


designed in the early twenties 
1920 the 
\mes totaled 
in 1940 wa 


timated to he 


population of the City of 
6.270. Vhe population 


12,555, 1948 it 


and by 


WAS ¢ 16.000 


Joint Plant Cost Estimates 


lowa Legi lature va 


In 1947 the 


asked to authorize the hoard of 
nto an agreement 
\rne to 
treatment plant and 
outtall sewer March 12, 1947, 
City Manager |. H. Ames submitted 


to the College Committee on Sewage 


I-ducation to enter 
the City of 


al pom} 


with construct 
sewaye 


( Dry 


Disposal Plant, an estimate of the 
cost of constructing and operating the 
joint plant along with a proposal for 
establishing a sewer charge to covet 
the College ~ share ot the construc 
tion and operating cost 

lhe plant was estimated to cost 


$484,114 and the $150 
O00 the total estima 


outtall sewer 
making 
truction cost 
000. It was proposed that the 

hare of the 


approxim itely 
construction cost 


cent. of about $190,000 


1943 


College 


M) per 


ed upon the flow measure 


ment he had earmarked 
from the Replacements and 
\lterations $100,000, 
which would leave a balance of about 


£00 000 to he 


Repairs 
appropt lation 


imortized The annual 
operating estimated to be 
$27 800 and 30 per cent ot this was 
38,340 1 he 


cost Was 


annual cost of amortiz 
balance in 20 
and 


oper iting e€xX 


ing the construction 


vears at 3 per cent was © 135, 
with the 
results in 


( ollege ol 


totaling this 


an annual assessment 


$14,475 
The City’s proposal was that this 


}* Tis 


on. the 


estimate he accepted and a charge be 
made to the College 


ve of 5.9 cents per 
hundred 


feet of 
| his charge 


‘ ubic sewage con 


tributed was computed 


by dividing the $14,475 annual ollege 
the average daily flow of 
from the College the flow 
being that determined in 1943 of 
500,000 (2.449.100 


per veal 


cost by 
scwage 
gallons cub 
feet) 

lhe computation of a 
satisfactory charge differed trom the 
City’s, the per cent to 


be charged in con 


( ollege s 


primarily in 
amortizing§ tle 
orities 
further discussion, and 
that the establishment of 


lniprac tical because 


struction balance. College aut 
suggested 
concluded 
a fixed rate was 
of the 


struction and operation costs 


knowledge ot con 


at that 


lack ot 


time 
It was agreed that the Board of 
could 
the 


opera 


-ducation, 1f legislative consent 


be obtained, would join 
City in the 
tion of the treatment 
and that the plant should be paid tor 


on the basis of the actual proportion 


construction and 


sewage plant, 


of sewage flow which ea party 


would contribute. [The measurements 
to be 


itter 


for such a determination wert 


made over a period of one year 


' 


metering facilities were in place 


Construction Contract is Signed 
construction 
share the 
1943 


It was decided by 


During the plant 


stage, it was agreed to 
flow 
measurements the 


College to pay all the obligations as 


costs on the basis of the 


stated ibove. 
$100,000 


incurred on the basis 


by allocating an additional 
from the “Repairs, Replacements and 
\iterations 


reduce the 


appropriation [his was 


done to annual costs by 
the amount required to amortize the 
the construction 


two 


cost 


balance on 

As the 
stantial agreement as to the 
cedure for 
ment, the matter was then referred to 
the City Attorney to draw up an 
agreement to be executed by the 
oard of Education and the City 
Council. The Board then requested 
and received 
joint resolution authorizing th 
of $200,000 from the 


parties were in sub 
pro 
responsibility and pay 


from the Legislature a 
use 


‘Repairs, Re 





Alterations” 
construction 


and 
the 


places emit 
lor 
plant 
Foll 
Colle 


appro 
priate 1 of the 


joint 


this authorization, the 
ve and the City concluded a con 
1947. The 
construction of a 
to cle 

constructed, and operated by 
he would not, 
to be 
College the 
f billing the College and the 
interest on the bonds sold by the City 
Both the 
and the City would share proportion 
tel +} 


wing 
lune 3, contract 
for the 


ireatment plant he 


costs whi h 
the 


to the 


contract terms, 


were 


to finance its share College 
e cost of plant operation, but 
the 


expend 


plant improvement during 
year W ich would require in 
iture of more than $500 would have 
to be approved by the Board of Edu 

the the 


City 
Irom 


ot 
was to build an out 
the to the 
above plant 
College to 


construction 
Wet ( ollege 
River, the new 
and allow the 


mimediate ly, the 


overload flow 
the 
by 
when 
that 
diffuculties arise 
the City 
, 


treatment plant into 
The Cit vas to 
into the 
the 


ke gal 


sewer’ 
scwayve rivet 
ry, with stipulation 
t pl ictice could 
to accept the C ollege se way 
ny completion of the new treat 


’ 
t 


Costs Rise: More Money Needed 
Jul 1948, 


bids on the 


the Cit 
lhe lowest 
SY60 OOO 


accept d 
bid 


which 


project 
rece\y was about 


when added to engineering costs and 
included in 
total 
imately 
bids 
had 
outtall 
College the 
contract was a $47 500 
$152,500 from 
all 
of the College's 
cost 
ximately 


inecous tems not 


id, mace the 


appro» 


Previous to 


tractor’'s 
- 4 
he 


(HH) 


project 
tak ny 
reatment plant the City 


contract tor the 


1 he mare ol 


hout 


g approximatel 


$200,000 available 


origin 
' 
| ‘ total cost 


the plant construction 


Avt 


$300, 000, the Colleg insuthcient 


fund | ailable ulf ing the 


t the 


contract 


problem was pre ented t 


( omunittee of the lowa 


and a request was made for 


Colle ue ‘ 
Interim ( 


meet the share ot 


| he Ommiuttec 


ible to ate he ftunds 
ruled that 


lint 


allo 


\ttorne (seneral 


loint Resolution had set a 


$200,000 which could not be ex 


cle thout legislative authorit 
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DIAGRAM—-Joint sewage treatment plant serving Ames, lowa, and lowa State College 


lhe ¢ ity, 
as there appeared 
tor 
the plant 
lhe 
bids 


18 


project was 


were res 
1949 

094.970. of 
would 
left a 
of the 

treatment plant 


again 


whi h 
tion In 
now 
vicw urye 

the 
reconveninig, 


tional $176,000 


theretore 


financing the College's 


lhe total cost 


about 
shortage ot $176,000 


appropri ited 


bids 
to be no means 
ol 


rejected the 


share 


readvertised and 
January 


rose to $1, 


elved on 


the College’ 


$328,500 


por 
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In 
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upon 


addi 


for 
legislature, 
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nt need 


New Plant in Operation 


| he 


operation 


plant Wa ( 
van on 
Roth old treatment 


all 


rected to the new pl 


doned and SeW 

1951, low measure 
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hall 
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total flow 
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a Var 
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the treatment plant 
flow 


Ape Was comy 
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ing 
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operation was 
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comp 
In accordan 
agreement, 
rated to bring about 
of the treatment pl 
first \ 


costs and 


treatment 


metered at 
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ompleted and ln 
November, 1950 
plants were aban 
flow was di 
by 
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under 
plant the 
Was tiie isured ae 
with a 
College 
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t 1 he 
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W-mheasuring noz 
ecording meter al 
The City ew 
uited as the dif 
two meter read 
of metered 
leted in February 
the 1947 


inaugu 


r with 
were 
a tinal settlement 
ant construction 


eal operational 


costs. According to the flow measure 
the College contributed 45.4 
per of the total flow the 
City per cent, This in 
dicated that the College would be re 


quired to pay the City the difference 


ments, 
cent and 


54.6 record 


between the 45.4 per cent of the cost 
and the $376,000 already paid 

lhe total lor 
$1,202,000 and, after 
expenditures not shared by the Col 
the jomtly-shared lability 
$1 ven though both 
had al 
College 
$160,000 


recorded flow 


cost the plant was 


deducting the 
le ve, net 
Wa 
state-financed appropriation 
contributed, the 
till approximately 
on the basis of these 
The tact that the 
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total the 
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ready been 
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ewage flow 
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cau ed 
to 
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in} 
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le 
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termined appropriation 
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Metering Devices Under Investigation 


\ check metered watet 
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showed the 


ot tive 


College indicated that 


the larger increase im 
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he manutac 
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manufacturer and 
cording O38 pet cent 
to ther calibration 
VITICCT race 


ustiment 


mace ip tream 
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he ( ollege 
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1943 
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per 
then con 
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nozzle reading was 
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COLLEGE 
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to substantiate the fact that there 
was an error in the percentage of flow 


attributed to the ¢ olle ve 


Volumetric Calibration of Nozzle 


information, the College 
1953, 
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to build a calibrating pit to 
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check the 
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manner as 
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urn the treatment plant 
The low bid on the calibrating pit was 
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ults indicated that the manufacturers 
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and 
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tot il flow, 
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( olle ue 
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their hydraulx 
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that the error had been mace In the 
installation 
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shared jointly, 


cost ot the construction 


including the cali 


TREATMENT 


brating pit, came to $1,187 ,600.78, ot 
based 
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$470,551.20 


which the College’s share 
the percent 
contributed 

the College had already advanced a 


sum of $376,000, the final pa 
to the City was $94,551.20 


upon 


new age of s« tlow 


was “mice 


ment 


Fairness the Predominating Element 

Throughout the thirteen years, in 
cluding the last two years of investi 
gation, one element predominated all 
That Was a sincere 


cern on the part of the public officials 


negotiations con 


involved to solve a sewage itment 


problem and to finance it im tairness 

to both parties 

duc nden 
tor 

Seidel, 


Acknowledgement is 
Construction j ngineer 
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Superintendent of Water and 


Faris, 
lowa State College, 
Sew- 
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ibuted : 
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State 


age Treating for the City of 
for the engineering data cont: 
and to H. F. Seidel and LF. H 
Business Manager for lowa 
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respondence pertaining to this project 
and for their helpful suggestions and 
comments during the prep j 
this paper 


W&SW 





Bayonne Chamber of Commerce Reports With Pride On 
Contributed to New Sewage Treatment Plant 
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Disposal Plant 
fact that 


having 


“=< waye 
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Project, It recogmized the 
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to do with the construction of a dis 
posal plant rested entirely in the hands 
Board of Commusstoners of the 
ind that 


construction of a good disposal plant 


of the 
City, its contribution to the 
at reasonable cost must be an advisory 
one 

lhe tirst Chamber 
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seweraye Com 


appointed in December 


1948. For the past eighteen months a 
well-known engineering firm has been 


retained as the Chamber representa 


tive on the construction of the proj 


ect, but without supervising authority 
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whether the 


items while determining 
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has expended to date 
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The Chicago Selas system may be 
mounted on top of the digester to 
cut installation costs Cut-away 
shows simplicity of system with 
only diffuser for hot gases extend- 
ing into the sludge 


Compact Control Panel for the > 
Chicago-Selas Sludge Heater 


\ 


*, 


er 
oe te 


Chicago-Selas 


HEAT TRANSFER SYSTEMS 


Two Experts 
tiie clerk 


SELAS... 


Teamed Up 
to Serve You 
Better 


The principle of direct heat transfer. 
developed by the Selas Corporation 
of America, has found wide accept- 
ance in industrial applications. To- 
gether with Chicago Pump Engineers. 
this principle has been applied with 
great success to sludge heating. The 
efficiency and operating advantages of 
this form of sludge heating have been 
well demonstrated, first at the City of 
Philadelphia and at other treatment 


plants throughout the country 


W rite to Dept. G. 


tne 





for Sludge-Heating 


MAXIMUM EFFICIENCY One pass through the small heat transfer 
tank boosts sludge temperature 10 to 20 degrees I Approx 
mately 90°. of heat available in the digester gas is transferred 
directly to the sludge 


LOW COST INSTALLATION Heater and transfer tank may bn 


located at digester, requiring minimum piping and valves 


NO HIGH COST OIL STAND-BY EQUIPMENT Operates efficient 
ly on nationally available manufactured gas if necessary. A single 
control valve is the only stand-by equipment required. Low gas 
consumption makes Chicago-Selas system ideal for medium sized 


plants with limited gas production 


UNIFORM HEATING 


into transfer tank assures complete heating of all sludge 


Agitating action of heated gases expelled 


MINIMUM MAINTENANCE 


ical equipment in the tank. No sludge tubes to cake -no cleaning 


PRECISE TEMPERATURE CONTROL All gas control and safety 


equipment ts approved ly Associate Factory Mutual Fire loeur 


Heat is distributed without mechan 


ance Companies. 


CHICAGO PUMP COMPANY 


Subsidiary of Food Machinery and Chemical Corporation 


SEWAGE EQUIPMENT DIVISION 
$22 DIVERSEY PARKWAY @ CHICAGO 14, ILLINOIS 





Flush Kleen, Seru-Peller, Plunger f 5 ] Swing Diffusers, Stationery Dill ssere 
Horizontal and Vertice! Non Clogs f | Mechanical Aerators, Combinatior 
Water Sea! Pumping Units, Samplers Aeretor-Claritiess, Comminuters 
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Hee to motorusers 


S 


New Mb-rage booklet 


PACKED WITH FACTS ABOUT 


VARIABLE SPEEDS 


Here's a booklet that presents startling facts about vari- 
able speeds. It tells how to apply U.S. Varidrive motors 
to your equipment, ways to get more productive man- 
hours, methods of improving quality of workmanship, 
more efficient plant operations, and lists savings you 
can make in power and payroll. This valuable engi- 
neering booklet is profusely illustrated in striking 
colors. le details latest improvements and shows how 
you can have speeds from 2 to 10,000 rpm at your com- 
mand. Illustrates 28 Varidrive models. 44 to 50 h.p. 
Request this amazing 16-page booklet for latest data 


on variable spee ds 


MAY Is National Water Systems Month 


.S. VARIDRIVE | 


—The miracle motor 


U. S&S. ELECTRICAL MOTORS Inc. 
Los Angeles 54, Calif Milford, Conn 


REQUEST FOR VARIDRIVE BOOKLET 


U. S. ELECTRICAL MOTORS INC. was-s 
Box 2058, Los Angeles 54, Calif., or Milford, Conn. 


NAME 
COMPANY 


ADDRESS 
ZONE STATE 
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Meetings Scheduled 


Pittsburgh, Pa. (}otel Webster Ha 
ANIA Section A.W.W.A. Sec’y, | 


f Health Greensburg Pa 


May 9-11—Lafayette, Ind. (Purdue University) 
lentu Purpue Inpustre1iaL Waste Conrerence. Director, Pro- 
fessor Don E. Bloodgood, Purdue University, W. Lafayette, Ind 


May 10—Newark, N. J. (Hotel Essex) 
New Jersey Section Amer. INst. or Cuemicat Encrs. (Sym 
posium featuring control of stream pollution). John N. Whelan, 


E. I. DuPont de Nemours & Co., Parlin, N. J 


Springfield, Mass. (Hotel Kimball) 
LAND Water Works Association. Sec’y Jos 
204 Tremont Bidg., Boston, Mass 


May 19-21—- Yakima, Wash. (Chinook Hotel) 
Paciric Nortuwest Section A.W.W.A. Sec’y, F. D. Jones, 
Room 305, City Hall, Spokane, Wash 


May 25—Trenton, N. J. (Tentative) 
New Jersey Section A.W.W.A. (Summer Outing). Sec’y, C 
B. Tygert, Box 178, Newark, N. J 


%.27—Ocean City. Md. (Commander Hots 
M AR sND-De_aware Water & SeEWwace ASSOCIATION. Sec’y 
W. M. Bingley, 2411 N. Charles St., Baltimore 18, Md 
June 8&—Bar Harbor, Me 
Maine Water Urtizities Association. Sec’y, Earle A. Tarr 
15 Bowdoin St.. Winthrop, Me 





June 12-17—Chicago, Ill 
AmerICAN Water Works Association. (75th Annual 
Convention). Exec.-Sec’y, Harry E. Jordan, 521 Fifth 
Avenue, New York 17, N. Y. (All reservations being 
cleared through A.W.W.A. office.) 





June 13-14—Albany, N. Y. (Hotel Ten Eyck) 
New York Sewace & Inpustria, Wastes AssocrATion. Sec’y 
R. C. Sweeney, 21 No. Broadway, White Plains, N. Y 
(joint meeting with) 


June 13-14—Albany, N. Y. (Hotel Ten Eyck 
New Encianp Sewace & InpustriaL Wastes ASSOCIATION 
Sec’y, Stephen M. Hurley, Jr., 331 State Office Bldg., Provi 


dence, R 


York Harbor, Maine, (Marshall l/ouss 
snp Water Works ASSOCIATION 
204 Tremont Bldg toston, Mass 


Berkeley, Calif. (( ni i Calif 
CALIFORNIA Section of the AMERICA | 
Enoineers (For Further Information ¢ 

Shell Development Co., Emeryville 8, Calit 


24. Rochester, Minn. (A ohler Hote 
a States Sewace & Inpustriat Wastes ASSOCIATION 
«'y, Geo. F. Bernauer, 713 Chapman St., Madison, Wis 
lune 22-24—Columbus, O. (Deshler-Hilton Hote 
Out Sewace & INpustRIAL Wastes TREATMENT CONFERENCE 
Sec’'y. Ward E. Conrad, 301 Ohio Departments Building 
Columbus. O 


Aug. 15—Richmond, Me 
Marne Water Urimirmes Association. Sec’y, Earle A. Tarr 
15 Bowdoin St., Winthrop, Me 


Aug. 22-24—State College, Pa. (College Dormitories 
PENNSYLVANIA Water Works Operators Association. Sec’y 
R. Rupert Kountz, Penn. State University, State College, Pa 

(joint meeting with) 


(Continued on Page 106A) 








HEART OF BETTER 


FILTRATION PLANTS 


C.-A.-P. SYSTEM’ Instruments 


Typical “C.-A.-P. SYSTEM” Components 











In addition to designing all types of gravity filtration 
plants INFILCO engineers and produces “C.-A.-P. System” 
operating tables, meters, converters and controllers 

to give you the ultimate in efficient operation. These 
controls offer great simplicity, accuracy, rugged 
construction and ease of maintenance. Whether you require 
a complete gravity filtration plant or efficient controls 

on your present one, it will pay you to 

call on InFitco. Write for complete information 

on “C.-A.-P. System” instruments. 


INFILCO INC. 


923 South Campbell Ave., Tucson, Arizona 
Offices in principal cities in North America 
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The one compeany 
offering engineered 
equipment for all 
types of water and 
wing 


sed mentation 
flotation. filtration 
jon exchenge ond 
biclog:col treatment 
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KLETT SUMMERSON 
ELECTRIC PHOTOMETER 


idaptable for Use in Water 
Analysis 


Can be used for any determination in 
which color turbidity can be developed 
in proportion to substance to be deter- 
mined. 


KLETT MANUFACTURING CO. 


179 EAST 87th STREET e NEW YORK 28, N. Y. 











OK CHAMPION 


POWER SEWER CLEANER 


NEW —POWERFUL 
— EFFICIENT— 3 wheel 
power sewer cleaners 
by inventor and pioneer 
manufacturer. Built for 
MAXIMUM performance 
and MINIMUM hazards 
to workmen, equipment 


and sewer line 


Mode! C13.TF.6T 


NEW pole 
tuspended 
quide wheel 
fits off OF 
Champion 
models 
Aligns guide 


wheel o+8 truck is positioned 


omplete line of steel sewer rods and 
: - 
cessories now available 
Unit easily and quickly towered 
Chompion circular into manhole 


CHAMPION CORPORATION 


4700 Sheffield Avenue, Hammond, indiana 


Write for further details and lotest 
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Aug. 22-24—State College, Pa. (College Dormitories) 
PENNSYLVANIA Sewace & InpustriaL Wastes ASSOCIATION 
Sec’y, B. B. Bush, State Dept. of Health, Kirby Health Center 
Wilkes Barre, Pa 


Sept. 7-9—Saranac, N. Y. (Saranac Inn) 
New York Section A.W.W.A. Sec’y, Kimball Blanchard, 
Grand St., White Plains, N. Y 


ort Dodge, la. (Hotel Waukonsa 
lowa Sewace Worxs AssociaTion. Sec’y, L. F 
South 15th Ave., Marshalltown, la 


Sept 7-9—] 


Skorczeski, 207 


Sept. 12-14—Lexington, Ky. (Phoenix Hotel 
KentTUCKY-TeENNeSSEE INDUSTRIAL Wastes & Sewace Works 
Association. Sec’y, S. Leary Jones, 420 Sixth Ave., Nashville, 


Tenn 


Sept. 12-14—Lexington, Ky. (Phoenix Hotel) 
Kentucky-Tennessez Section A.W.W.A. Sec’y, J 
Finney, Jr., 553 S. Limestone St., Lexington, Ky 


Wiley 


Sept. 14-16—F lint, Mich. (Durant Hotel) 
Micuicanw Section A.W.W.A. Sec’y, T. L 
Dept. of Health, Lansing, Mich. 


Vander Velde, State 





Sept. 18-22—-Lake Placid, N. Y. (Lake Placid Club 
New EncLtanp Water Works Association. Sec’y, Jos 
C. Knox, 204 Tremont Bldg., Boston, Mass 








Wyo., (Connor Hote 
Section A.W.W.A 


Denver, Colo 


sent 1y 


1 
i i 


Laramie, 
MOUNTAIN 


Manville Sales, In 


Sec’y, J. W. Davis 


KOCKY 


Sept. 21-23—Columbus, O. (Neil House) 
On Section A.W.W.A. Sec’y, M. E 
& Light Co., Wilmington, O. 


Druley, Dayton Power 


Sept. 21-23— Milwaukee, Wis. (Hotel Schroeder 
Wisconsin Section A.W.W.A. Sec’y, Leon 
Hall, Madison, Wis 


A. Smith, City 


21-235 Manitoba, Canada (A ilexandra 


Sept 
Hlote 
Western Ca 
W addell 


WwW nnipex, 


INFERENCE. Sec’y, W. J 
Alberta 


vADA Water & Sewace Ce 

1610 Manchester Road, Calgary 

Sept. 25-27—Joplin, Mo., (Connor Hote! 
Missourr Section A.W.W.A. Sec’y, W. A 
Floor State Office Bldg., Jefferson City, Mo 


Kramer, Rm. 3, 6th 


Springfield, Ill. (Place not selected 
Inninors Water PLANT Operators CONFERENCE 
Meetinec. Clarence W. Klassen, Chief San. Engr 
Public Health, Springfield, Ill 


ANNUAI 
State l Jept 





Oct. 10-13—Atlantic City, N. J. (Ambassador Hotel) 
FeDERATION OF Sewace & InpustTRiaAL Wastes Assocta- 
rion, (Annual Meeting). Sec’y, W. H. Wisely, 325 Illi- 

vis Bldg., Champaign, II 
(joint meeting with ) 
13—Atlantic City, N. J. (Ambassador Hotel 
Jersey Sewace & InpustRiAL Wastes ASSOCIA 
Sec'y, M. S. Kachorsky, P. O. Box 766, Manville 











1-14—Atlantic City, N. J., (Chalfont H 
Pr sNtA Water Works ASSOCIATION 
Sec Davis Dunlap 2609 N. Second St Harrisburg 


(Annual Meeting) 
Pa 


Oct. 12—Norridgewock, Me 
Marne Water Urtitities ASSOCIATION 
15 Bowdoin St., Winthrop, Me 


Earle A. Tarr 


Sec ¥ 


Oct. 16-19—San Antonio, Tex. (Gunter Hotel 
Soutuwest Section A.W.W.A. Sec’y, Leslie A 
inson Memorial Auditorium, Little Rock, Ark 


| ac kson Rob 


Hote 
Wastes ASSOCIATION 


Dept. ot 


Oct. 19-20—Clarksburg, W. Vir. (Wald 
West Vircinta Sewace & INoustTRIA! 
Or Acu Meeting) Sec’y, G. O. Fortney 


nual 
Healt! W. Vir 


Charleston 5 


state 





New 
Subscription 


Order 
Card 


NOTE THE NUMBERS 
they correspond with the 
headings in our 
EQUIPMENT AND LITERATURE COLUMNS 


To receive further information 


on any of the listed 


EQUIPMENT OR LITERATURE 
just circle the corresponding 


numbers on the card 


Fill in your name, address, title 


and mail! 


For your convenience these 


cards require no postage. 


- , 
Sa8Om 
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*PLEASE SEND ME INFORMATION ON 
THE ITEMS CIRCLED BELOW 


502 503 504 505 
509 510 
516 517 518 
523 524 525 
529 531 532 
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Should you use 


Concrete Pressure Pipe 
for sewers? 








Yes, if you have one of these three jobs to do 

Sewer force main 

Anti-infiltration sewer lind 

Subaqueous sewer linc 
Price Concrete Pressure Pipe is ideal for any 
one of these because it has great strength, long 
life and flexible, bottle-tight joints 
Miami's new subaqueous sewer line is Price Pipe 
Running across the bottom of Biscayne Bay, this 
72” line of ageless concrete will give scores of 
years of trouble-free service 
Miami uses Price Concrete Pressure Pipe for water 
supply lines, too. So do Rochester, N. Y., 
Bloomington, LL, Cleveland, Ohio, and many 
other cities, large and small 
They like Price water pipe because it gives them 
all 4 of the “Big 3” requirements for an ideal 
water supply line long life, great strength 
and sustained capacity 
If you want the permanence ot concrete, plus 
trouble-free service, specify Concrete Pressure 
Pipe for your next water supply or pressure 


sewer line 


onument Ave. 
Dayton 1, Ohio 


1845 East M 


Member American Concrete Pressure Pipe Association 


Concrete Pressure Pipe for Water Supply, Subaqueous, Pressure Sewer and Culvert Installations 
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New Type Precast 
Concrete Filter Bottom 


501 


»’ (MeGivern & Assoc 
(Ohio has ce 
filter 


Columbus 
new precast concrete 


botton alled ( riscrete 


lhe drainability and equal distri 


bution ot the Cri crete system 15 pat 


BUILDERS PROPELOFLO is an inexpen- 
sive main line meter for totalizing water 
consumption. 
trouble-free service on the job. Meters 
accurately over wide range 


elif 


interested in equipment or 


literature mentioned below, mail a 


Reader Service Card with your name, address, and item key number 


terned after the time tested cast-iron 
g inch diameter 
foot It is 
and employs 


liners, insuring 


lateral grid system of 
+ holes per 


holes square 


constructed of concrete 


non ferrous nozzle 


immunity to corrosion electrolysis 
and tuberculation 

The unit re 
depth in the filter 


foot module 


quires 6 inch overall 
and employs a 16 
dimension and ts 
length up to 26 


dimension. False 


im one 
obtainable in any 
feet in the other 
bottoms or supports are not required 
as the unit ts 
crete built monolithically to 
width of the 


precast pre stressed con 
span the 
filter in one 


entire piece 


High Capacity Chlorinator 


5€2 


Hat 


cle ve lope d an im 


bischer rs Vorter 


boro 


( ompany 
Penna has 


proved high-capacity solution feed 


Gives dependable, 


six-digit 


New Equipment 


chlorinator with a corrosion 
proof polymer-impregnated fibre glass 
cabinet that never requires 
Use of the diaphragm regula 
ciple permits a safe, reliable, mechan 
ically-enclosed chlorinating machine 
constructed entirely of corrosion-re 
sistant materials 


type 


painting 
tor prin 


Manual adjustment of chlorine gas 
injection is made by the rate valve 
front of the and the 
is observed through 


on the cabinet, 
actual flow rate 
the glass flow 
tube and float 
changeable from the 
cabinet, provide 10 to 1 or 
overlapping flow ranges from a mini 
mum of 100 pounds per day to a 
maximum of 8,000 pounds per day 


meter Six metering 


combinations, inte 
front of the 


yreater 


of chlorine gas 
1 addition to manual chlorine flow 
rate adjustment, the chlorinator 1s 
available with the 
functions 


following auto 


\utomattc 


matic propor 








totalizer shows water use directly in 
gallons, cubic feet, etc. For complete 
information on this easy-to-install meter, 
write to Builders-Providence, Inc., 350 
Harris Ave., Providence 1, Rhode Island. 


BUILDERS-PROVIDENCE 


OIivVIston 


L.oeer ' nN 
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tioning by a transmitted pneumatic 
signal from an orifice, venturi, ot 
variable-area flow meter: Automat 
proportioning by mechanical connec 
tion to a float ina flume, weir or tank ; 
Remote pneumatic set; Program con 
trolled operation; single, or multiple 
< im-operated ; Timer sequence con 
trol; Automatic pump sequence con 
trol; and Automatic start-stop con 


trol 


vad - 


New Recorder Ink Comes in 
Squeeze Bottle Dispensers 
503 

L he Foxboro Co., loxboro, Mass 
has de veloped a new general purpose 
ink for use with their recording in 
struments. It was especially formu 
lated for use with Foxboro pens and 
Humiutex charts to produce the sharp 
est possible record of a process vari 
able 

Containing no sediment, the new 
ink is smooth flowing, will not clog 
the pen, and dries quickly without 
feathering the chart Special proper 
ties give it a wide range of perfor 
mance under varying industrial con 
ditions. It is rated for high tempera 
ture, and can also be used down to 
O°} 

For convenience in inking the pen, 
l ype 1500 ink is furnished in a new 

designed one-ounce polyeth lene 
squeeze bottle An exclusive plastic 
capillary tube and filter assembly et 
ables the user to pinpoint a precise 
quantity of ink on the pen without 
dripping it on chart or instrument 
Box pens can be tube-filled through 
the point and need no additional 
priming prior to use. The bottle is 


] | 7 | 
seaied for lieakproo! storage 


quick 
by inserting the tip of the filling tube 
into a receptas le in the closure 

[he new ink in the unbreakable 
plastic dispenser is furnished in red 


green and blac} 





1O9A 


€ Chemicals you live by 


Diamond 
Chlorine 








HERE'S ANOTHER WAY 
WE LOOK AT CHLORINE... 


This drawing from the Diamonp ALKaAu!t Chlorine Handbook 
illustrates another way we look at chlorine: as a product that should 
be handled with maximum safety and efficiency 

As one of America’s largest producers, shipping from four stra 
tegically located plants, we have accumulated a wealth of chlorine 
knowledge — money-saving information and safety know-how FREELY 
available to you. For prompt shipment or service, call your nearb 
Diamond Sales Office or write Diamonp ALKALI Company, 300 


Union Commerce Building, Cleveland 14, Ohio 


namown I IAMOond 
use Chemicals 


CHLORINE PLANTS: Edgewood, Md. — Muscle Shoals, Ala. — 
Painesville, Ohio — Houston, Texas. 
SALES OFFICES: New York, Boston, Philadelphia, Pittsburgh, Cleveland, 
Cincinnati, Chicago, St. Lovis, Memphis, and Houston 
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One-Coat Vinyl Coating 

For Corrosion Protection 
504 

\mercoat Corporation, South Gate 


announced the develop 


vinyl mastic protective 


. be apphed in only 
malting can be applied at 
in one double 
the 
produces 


lO mul 

vat According to 

nyl mast« 

film thickness without sacri 
moisture re 


so well 


chemical and 


unusually high solid 


Catalog No. 56 


i 


J 


THE 
Wabash, Indiana 


e If interested 


in equipment or 


literature mentioned below, mail a 


Reader Service Card with your name, address, and item key number 


content, the coating 1s 
industrial 
dense 
film 


applied with 
spray equip 
highly impermeable 


conventional 
The 


protec tive 


ment 


does not flow away 
from edges and sharp corners and 
therefore provides extra protection 
for these which are particu 


larly usceptible to corrosive attack 


areas 


Submersible Sewage Ejector 
505 

the Weil Pump Co., Chicago, Il- 
linois, has developed a new submer 
sible sewage with 5 and 6 
inch discharges, at capacities up to 
2000 GPM. The ejectors are designed 
to operate underwater and to econom 


ejector 








FORD METER BOX COMPANY, INC 


FOR BETTER WATER SERVICES 


Water & Sewace Works, May, 1955 


ically handle both heavy duty sewag« 
and extreme drainage problems 

The new 5 inch pump is a hea 
duty screenless type, equipped with 
a non-clog impeller. The motor is 
mounted directly on top of the pump 
casing. The motor is water cooled 

The unit is designed for continuous 
operation during flood periods. The 
operating parts are not subject to 
corrosion, deterioration, or injur 
when standing idle—regardless of 
weather conditions. The unit is selt- 
contained with sealed bearings. The 
lubricant used requires change only 
once in every five years. 


ee 


Thermostatic Pilot Controller 
506 


Fulton Sylphon Division, Robert 
shaw-Fulton Controls Company, 
Knoxville, Tenn., has developed 
new thermostatic pilot controller, un 
usually small in size rugged in con- 
struction 

The new pilot controller, measur 
ing only 3-13/16” in width, provides 
accurate temperature control of liq 
uids or air when used in conjunction 
with valves, dampers, and other con 
trols. It is readily employed in cor 
trol systems of sewage disposal sys 
tems and other applications in whic! 
rapid response and adjustable contro! 
characteristics are required 

rhe instrument, called the 
“Fultrol” pilot, is mstalled at the 
location where temperature is to be 
maintained 
rod-and-tube thermal element of 
instrument is immersed directly 
the medium being controlled. Because 
of its unusual construction, the new 
controller may be installed in an 
position vertically, horizontal] 
or diagonally 

Any change in temperature at the 
thermal element activates a smal 
pilot valve, which in turn varies the 
control pressure applied to a motor 
valve or any other final control de 
The FulTrol pilot, the Cor 
said, 1s modulating im actor 


new 


sensitive 
the 


The extremely 


] 


vice 
pany 
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Digester Requirements Decreased 
By Densludge Digestion 


ee --— ———e mere: aes —— 
<a 


Dorr-Oliver Incorporated, Stam 
ford, Conn.., the de 
velopment of Dorrco Densludge Di 


has announced 


gestion for the digestion of sewage 
sludge. When it is employed in com 
bination with the Dorrco Densludgs« 
Process of sludge thickening, digestet 
capacity decreased 
67 to 78% depending upon the type 


treatment 


requirements are 


and degree of Capacity 


reductions are due to physical means 
which increase efficiency by mixing 
thickening 


than in the 


during dige stion and by 
before digestion rather 
secondary tanks of conventional sys 
tems. 

In the light of recent tests 
ventional two-stage digesters appear 
to be rather inefficient in that full 
capacity is not utilized for sludge 
detention. These tests demon 
strated that without little 
as 35% volume utilization is achieved 
in primary digesters while the entire 
capacity of used 
to effect solids-liquid separation 
When the Densludge 
sludge thickening is employed in con 
junction with Densludge Digestion, 
raw sludge is concentrated in a Thick- 
ener before 


con 


have 
mixing as 


secondary units is 


Process ot 


being digested, excess 
than 
during digestion, and supernatant and 
the need for secondary digestion is 
thus eliminated. With but half the 
volume of sludge to be digested only 
half the capacity is the 
primary digester savings in 
volume is using a draft 
tube mixer to increase volume utiliza 
tion from 35 to 65%. Thus, in Den 
sludge Digestion, Thickeners and di 
with draft 
pend one upon the other 


water is removed before rather 


needed in 
Another 


realized by 


gesters tube mixers de 


New “Hexteel” Floor Armor 
Safe, Durable and Light Weight 


508 
Klemp Metal Grating orp., Chi 
‘Hex 


cago, I] - has innounced 
teel” satety floor armor, that has less 


a new 
weight per square foot and a greater 
exposed steel surtace 

The new Klemp 3% in 


065) Hexteel 


16 gage 


has he eT) de velope d 


Continued on page 112A) 








Part of installation of 4 R-C 
Blowers in metropolitan 
sewage treatment pliant. 


No failures in volume or 
pressure with R-C Rotary Blowers 


ECK 


a&? 


ENTIALS 


] Accurate volume at 
* required pressure 
High efficiency—low 
operating cost 


Low maintenance cost 
—low down time 


2. 
3. 
4 Freedom from oil or oil 
* vapor contamination 
Check your present blowers 
and if they don’t measure 
up, it may be an economy to 
replace them with modern 
R-C equipment. 


In any capacity, from 5 cfm to 
50,000 cfm, R-C Rotary Positive 
Blowers faithfully and accurately 
deliver their rated volumes and 
pressures. ‘That’s one most impor- 
tant reason for their wide use in 
sewage treatment plants where 
positive control of these two basic 
characteristics is essential. 


But there are other reasons, too, 
for the selection of R-C Blowers 
wherever air must be moved for 
industrial processing. Check the 
accompanying list of ‘‘BIG 4”’ 
essentials and you'll see why sturdy 
R-C Rotary Positive Blowers have 
long been ‘“‘standard”’ with thou- 
sands of purchasers for widely 
varying applications. 

If you have a job of moving air 
or gas, call the R-C engineer. With 
Rotary Positives, Centrifugals and 
the new Spiraxials, he can give you 
unbiased counsel and suggestions 
Or, write us about your needs, and 
we'll send informative bulletins on 
equipment for new installations 
or replacements. 


RooTs-(ONNERSVILLE BLOWER 


A DIVISION OF DRESSER 
155 Mount Ave. . 


INDUSTRIES, INC. 


Cennersville, indiana 
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nereasing demand for 


teel floor which 


armor 
can be used for resurfacing existing 
[he exposed 
teel surface 18.15 
quare foot, and the weight 
teel is 1.7 lbs. per 


concrete or wood floors 


irmor 1s “juare 
meche per 
of the new He 
(juare root 
Hextee] 


i mast l 


filled with 


resurtacing 


lirtace 


ideal tor 


arinor, 


wherever 
lasting 


rainp varaye ete or 


roug! Isage decreases the 


durabilit of the surface area or 
floorit {’ 
be xteel 


t can be used as a steel armor 


(One feature of the new 


nerete floor installation, as 


elf interested 


in equipment or 


literature mentioned below, mail a 


Reader Service Card with your name, address, and item key number. 


well as in conjunction with a mast 


existing concrete or wood 
floors. Installation is simple because 
the sides and ends are easily lon ked 


form a 


hill on 


together on the job to con 
tinuous steel armored floor, and it is 
easily anchored to the existing floor 
by means of a Ramset or other sim 


ilar type of fastening device 


“Temporary” Repair Provides 
Permanent Solution 
509 
’unch-Lok Company, Chicago, IIL., 
has reported the following case his 
tory 





Research ... 
laboratory tests.. 
flow tests... 
. ideas, theories, plans... 
more drawings . . 


engineering . . . mechanical tests... 
. discussions... arguments 
operating tests ... field tests... 
more research... 
. more tests...on and on and 


on over the years! 


That's the long road down which has come 
today’s specifications for M&H Valves & Hydrants. 


The “pay-off” is the world’s best Valve and 
Hydrant. 


No wonder that M&H business volume grew 
and grew, that the plant needed to be expanded 
time after time, that inevitable leadership in the 
industry should come to the M&H organization 
and its products. No wonder that field service 
under practical eu conditions should prove 


the exclusive ac 
Hydrants 


vantages of M&H Valves and 
M&H VALVE & 


For details write 


FITTINGS COMPANY, Anniston, Alabama. 
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In rehabilitating a sewage treatment 
plant, it was discovered that water 
had frozen and split a 24-inch di 
ameter cast-iron elbow. It would have 
taken weeks to obtain a replacement 

and the removal and replacement 
of the elbow would have been a major 
operation, critically delaying the pro 
gram 

Several attempts to repair the 
elbow failed. Finally they tried clamp 
ing it with Punch-Lok open-end, 
heavy duty clamps which were ap 
plied with a small Punch-Lok locking 
tool, The clamps successfully pulled 
the split elbow together to the extent 
that leakage was negligible. The re 
pair was at first considered to be of 
nature, but now, after 
service, the 


a temporary 

five years ot 

still tight. 
This is one of 


elbow Is 


the many case his 
and illustrated in 
a por ket sized 


tories described 
Clampways Ideas, 


booklet published by the company 


Aluminum Slide Gate 
510 
Rodney Hunt Machine Co., 
Mass., has developed a low 
installed aluminum slide 


(Jrange, 
cost, easily 
gate 

he gate, made of sheet aluminum 
reinforced with extruded alummum 
angles, can be used where economy 
as well as function served, 
for example, as a stop-gate in by-pass 
channels. Not only is the gate low in 
cost in comparison with other types, 
but also, only a simple frame its re 
quired for installation 

The gate is controlled by a 
ually operated bench-stand hoist with 
normal flow, it is 
Che manufacturer 
aluminum 


can be 


man 


control stem. In 
corrosion resistant 
recommends use of the 
slide gate when odd channel sizes are 
present in design, full channel flow 
is desirable, and where closure can be 


made under balanced conditions 
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Mechanical Joint For 
Vitrified Clay Pipe 
511 


ral 


The Clay Sewer Pipe Association, 
Columbus, Ohio, has announced the 
development of Wedge-Lock cla 
pipe, that is said to be root proof, 
infiltration-proof and has a self-seal 
ing, double-ball mechanical joint 

Wedge-Lock, on which patents are 
pending, is designed for installation 
in high-water table areas and wher 
ever root-proof joints are desired 
The new pipe is available in 4-, 6-, 
and 8&-in both standard 
and extra-strength. A complete line 
of matched fittings and a special union 
for jointing cut ends are also pro 
vided. 

The new pipe has a wide, solid ring 
of plastisol around the spigot end of 


the pipe’s barrel. A conical ring of 


diameters, 


the same plastisol is cast inside the 
bell. Following a light application of 
water, clay and water mixture, oil, 
or adhesive, the spigot is inserted into 
the bell of the adjoining length. The 
length is then “shoved home” by hand 
or with a metal bar, forming the joint 
in seconds. The ball plastisol casting 
in the bell aligns the pipe and holds 
it securely 


Curb Box Charger 
512 
Elkhorn, 
Miller 


Wisconsin, 
Curb 


Miller, 


has available the 


Basil 
Box 
( harger 

The charget is a device that con 
Alnico magnet that 


tains a powertul 


to any 


will impart a magnetic charge 
prece of iron that is within range of 
etiect It 


and slender so that it 


its magnet is made long 

projects its 
magnetic charg deep into the earth 
and when it comes within range of a 


curb box the lines of magnetic force 
link up 
and greatly 


of the curb box 


with those of the curb box 


intensify the magnetism 


Miller Curb 
work, the handle 1s 
charger is 


In using the Box 
Charger on new 
shoved down, and _ the 
tapped on the top of the curb box, 
the handle 1s then pulled all the way 
back up and the job 1s done. The 
states that 


the charge 


once a box 18 


lasts indefinitely 


‘ ompany 
charged 


and re-magnetizing is not necessary 


LISA 


PECIAL ATTACHMENTS 


for Water-Sewer Jobs 
Multiply Hydrocrane’s Value 


BUCYRUS 
treit 


HYDrRocrANE @ 


Special attachments, designed specifically for water and sewer jobs, make 
the all-hydraulic Bucyrus-Erie crane-hoe an even greater favorite among 
utilities. They not only speed specialized digging and cleaning jobs, but are 
equipped with quick change fittings — permit switching attachments in a 


few minutes. 


Your Bucyrus-Erie distributor will demonstrate the all-hydraulic Hydro- 
hoe or Hydrocrane — show you how custom-matched attachments can save 
time and money. Complete literature is yours for the asking. Write today. 


Catch Basin Bucket 


Closes hydraulically, opens by spring pres- 
sure. This unit has achieved outstanding 
results cleaning sewer catch basins. Bucket 
is 144-cu. ft. capacity and only 15-in. in 
diameter when closed. This permits work- 
ing through small manhole openings. 


Hydrohoe Special “Utilities” Dipper 


Tailor-made for water and sewer work 
users, this new 22-in. wide, wrist-action 
dipper is especially designed for digging 
holes of greater depth than length. Dipper 


..» Three-tine grapple, 


BUCYRUS-ERIE COMPANY 


rotates 95° from 45° behind handle to 
50° ahead. Here is an invaluable attach- 
ment for digging manholes, valve and 
hydrant pits, uncovering pipe leaks. 


New %-yd. Clamshell Bucket 


Long, sharp teeth quickly knife into tough 
clay and hardpan. Smooth clean bowls 
shed sticky dirt in a hurry. Bucket clean- 
er optional. Bucket closes by two hydrau- 
lically operated rams. Use of twin rams 
instead of single center ram provides 42 
per cent more force to lips at point of 
closing. 66455 


l-yd. trash bucket, 
14-yd. materials bucket, 12-, 18-, and 24-in. 
hoe dippers, crane hook, cab. 


South Milwaukee 
Wisconsin 
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New Instrument Recording 

Pen Saves Operating Dollars 
513 

Veter ¢ OomMpan 

developed a 

ing pen that 
ng dollar dai Vy 
nterpretation and re 
onnel of monoto 
tainle teel 
from a clear, 
pla ti ink sac 
upply. Ca 
naintain continuous 


ion ground point 


e If interested 


in equipment or literature mentioned below, mail a 
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which traces a sharp, opaque, quick- 


inter 


drying record, “Poisoning” of 
elimi 


secting records is practically 
nated, thus perfecting chart legibil 


- 


Filter equipment in Darby Creek Joint Authority Sewage Treatment Plant, Darby Township, Pa 


In plants of any capacity, 


Pennsalt Ferric Chloride simplifies sewage treatment 


Whatever the capacity of your plant, 
Pennsalt Ferric Chloride, in liquid 
or anhydrous form, can increase your 


vacuum filter efficiency: 


eby superior coagulating and 
flocculating action; 


e by increasing filter capacity; 


¢ by producing drier, easier-to- 
handle cakes. 


Writs 
on Pennsalt anhydrous and aqueous 
ferric chloride. Industrial Chem- 
icals Department, Pennsylvania 
Salt Manufacturing Company, 


1104 Widener Bldg., Phila. 7, Pa. 


for free technical information 
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OTHER PENNSALT CHEMICALS FOR 
WATER AND SEWAGE TREATMENT: 
Alum, chilerine, chierineted time, 
Perchiorens (high-test calcium hypochlorite). 
Pennsalt District Offices 
Appleton 3.9307 
Vernon O24) 
Andover 3-6170 
Cincinnati 2, Ohio—Main 3168 
Cleveland 15, Ohio— Main |1-6205 
Detroit 26, Mich.— Woodward |-86051 
Paterson |, N. J.—Lambert 5.3500 
Philadelphie 7, Pa.—tOcust 4-4709 
Pittsburgh 19, Po.—Atlontic |-5233 
St. Louis |, w Central 1.2338 





Appleton, Wis 
Atlanta, Ge 
Chicago |, il! 


Pennsalt 
Chemicals 











ity. As many as four pens trace on 
parallel time arcs only forty-two 
thousandths of an inch apart, which 
simplifies record interpretation and 
analysis. 

The sealed inking system prevents 
sludge and oxide formation. It is 
contamination proof, non-corrosive, 
non-evaporating, and delivers an un- 
interrupted flow of fresh ink in bril- 
liant color. Pens have run on equiva- 
lent 15-year accelerated tests at am- 
bient temperatures from 20F to 140F 
without breakdown or appreciable 
wear. 

rhe one-year, inking 
will save many man-hours per day in 
plants where hundreds of tank-type 
recording pens require day-to-day re 
filling by operators or skilled tech 
nicians 


automatic 


Four Wheel Drive 
Truck Mounted Ditcher 
514 

Barber-Greene Company, Aurora, 
Ill., has announced a new four wheel 
drive-truck mounted ditcher, Model 
711. 
To provide for extreme mobility 
over the road and surefootedness on 
bad terrain, the Model 711 is mounted 
on the four wheel drive Dodge “Pow- 
er Wagon”. This vehicle offers a 45 
m.p.h. road speed, ample, dependable 
power, plus additional features such 
as a fully enclosed operator’s cab, 
lights, regular truck steering, etc. 

This new model may be equipped 
with either of two digging booms. 
One has a five foot digging depth 
and the other three feet six inches 








Luminous Ceilings 
515 
Luminous Ceilings, Inc 
Illinois, has developed a new type of 
lighting that consists of a translucent 
corrugated ceiling of thin Lumi 
Plastic suspended to the desired level 
below evenly spaced rows of slimline 
fluorescent light sources 
The plastic ceiling diffuses the 
room illumination of the entire area, 
giving it uniform distribution and 
eliminating shadows and glare 
Acusti-Louvers are easily attached to 
the metal track holding the white 
plastic, to also effectively give noise 


Chicago, 


correction 
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Butterfly Sluice Valves 


Save space . . . Fast, easy operation . . . 
Save installation costs . . . Drop tight! 


No ‘'double head room" 
Pre-Assembled Ring-Tite Coupling | Needed: The 90° rotation of the 
valve disc takes place entirely with- 
$16 in the valve body . . . no additional 
Johns-Manville, New York, N. Y.., head room is needed. Henry Pratt 
has developed a new , pre assembled Butterfly Sluice Valves ore the 
Ring-Tite Coupling for installation | answer to the problem of valving 
by hand without tools. It is for us @ lerge flow ta © minimum wee. 
with Transite Building Sewer Pipe, | 
the asbestos-cement pipe for connect 
ing homes with street sewers or sep 
tic tanks 
Essentially, the coupling is a sleeve 
of Transite containing three rubber few minutes. 





| Fast, easy operation. Even the 
largest of these valves can be 
| Opened or closed by one man in a 


rings—a T-shaped middle ring and | 

round outer rings. All of the rings Full 90° closure into Rubber 
are positioned within their retaining Seat. The disc is slightly lorger 
grooves at the factory. When the pipe than the inside of the rubber seat 
ends move into the coupling, the ond thus actually displaces the rules 
outer rings are compressed making a hor ein einen Cin cate eb cnet 


| 
y akprof joint. The J] . omnia! ad 
tight and leakpro _— : | thickness to disc indentation insures 
shaped middle ring forms a seal be 


«tight sh j 
tween the pipe ends and is designed | drop-tight shut off and avoids 


to eliminate offsets so a smooth and | permanent set. The seats ore 
continuous flow is assured secured in the valve body by 

Only two steps are required for 
assembling. First, a specialy prepared | 
Johns-Manville soap lubricant ts ap- | Simple, low cost installation. 
plied to a pipe end; then, the Ring The entire valve is installed in one 


removable keeper segments. 


rite Coupling is pla ed against it and | piece, There are no guide-ways to 
pushed home by hand. Second, the set, and thus there is no possibility 
other pipe end is lubricated, placed | ¢,, subsequent warpage to pre- 


next to the coupling and pulled home | vent tight shut-off 
by hand | 4 


SEE US AT THE A.W.W.A. 
ee , CONVENTION IN CHICAGO 
“American” Pipeline Mixers JUNE 12 THROUGH 17, 1955, BOOTHS 52 AND 53 


Now Available in Capacities 
formati book! 
From 1 to 10,000 GPM Send for info ve booklet 
517 


American Well Works \uror: HENRY 


Illinois, has announced a new rang 


of sizes and capacities ranging fron . 
1 to 10,000 gpm in their “American reu 
Homomix continuous pipeline chem 


ical mixers 
The Homomix works right in 





pipeline—mixes instantaneously 
the point of entry—and provides vio 


lent, uniform and complete blending 
; RUBBER SEAT 


of one or more chemicals liquid 


gas or slurry) continuously or inte 

mittently, without the use of a mi 

ing tank. It can be easily installed 

in vertical, horizontal or inclined posi U er: a ves 
on, in any pipe line, and head lo 


through the unit is very low 
Henry Pratt Company, 2222 S$. Halsted $t., Chicago 8, Ill. Representatives in principal cities 


WaTeR & SEWAGE Works, May, 1955 





LI6A 


AFTER 28 YEARS’ SERVICE— 


elf 


interested 


in equipment 


or literature mentioned below, mail a 


Reader Service Card with your name, address, and item key number. 


in 1925, The Board of Water Supply, city of Providence, laid a water line in Cranston, 


Rhode Island 


This illustration is graphic proof of 
the extra value you get when you 
specify Bitumastic Enamel. After 28 
years’ continuous service, a section 
of this 48-inch line was removed for 
inspection 

Note that there is no sign of rust 
or tuberculation. Brush marks are 
still visible. The original coefficient 
of flow has been maintained over the 


interior surfaces were hand-brushed with hot Bin 





SEWAGE EQUIPMENT 
PROTECTION! 


Koppers also makes Bitumastic® 
Protective Coatings for all kinds 
of sewage-plant equipment. 
Give your expensive equipment 
protection it de- 


the effective 


serves. Write for complete dato 








fé 


a8 £ j 





years. With such performance avail 
able from Bitumastic Enamel, there 
is no need to specify over-sized di- 
ameter pipe, thus giving important 
installation as well as operational 
economies. 

Samples of this original 28-year 
old Bitumastic Enamel lining were 
tested. Laboratory analysis showed 
there was practically no change in 
the characteristics of the Bitumastic 
Enamel. This gives every reason to 
believe that the line will continue to 
give the same type of dependable 
performance for many more years 

Service records like this prove that 
it pays to use strong steel pipe, pro 
tected by Bitumastic Enamel. It’s 
an economical combination for your 
large-diameter water lines. Write for 
full information. 


KOPPERS|M Hive WY) Mu Lust 


W 


KOPPERS COMPANY, INC., Tar Products Division 
Dept. 561-T, Pittsburgh 19, Pennsylvania 


DISTRICT OFFICES, BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA. 
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Pipe Line Adaptor Coupling 
518 


Johnson- Fagg [Engineering Com 
pany, Tulsa, Oklahoma, has developed 
a new resistant line pipe 
adaptor coupling, designed to reduce 


field inventories while increasing in 


corrosion 


stallation convenience 

Easily installed and dismantled, the 
Litth \daptor Coupling 
is designed so one standard size fits 


new (nant 
a variety of pipe classes and mate 
rials 

This unique coupling 
(all 


cement asbestos to steel : 


will join 


cement asbestos classes in the 


same size) ; 
steel to steel; plastic to steel; and is 
also furnished with reducers of vari 
Ous SIZES 

\ bolt this 
product has cement asbestos body and 
high strength iron flanges. A 
accomplished by pressure against oil 


type coupling new 


seal is 
resistant synthetic rubber gaskets be 


It is available 
and 


tween flanges and body 
in straight sizes of 3” to 12” 


combination sizes 


New Design For 
Sweco Separator 
519 
Southwestern Engineering Co., Los 
Angeles, Calif., has developed new 
tangential discharge spouts that re 
place rectangular shape spouts on 
SWECQ Vibrating Screen Separa 
tor. Original design used rectangular 
spouts set at right angles to screen 
decks. The new tangential shape 
spouts permit greater efhciency and 
speed to develop in material as it 
spirals out on screen and through dis 
charge at frame wall. Both 48” diam 
eter and 18” diameter SWECO Sep 
arators carry new spout design 
Sweco Separators utilize a unique 
gyratory motion imparted by a ver 
tically mounted motor. Material fed 
to the screen surface is separated in a 
vertical flow pattern. Weights attached 
to the motor shaft above and below 
the motor impart a vibratory motion 
to the entire screen frame assembly 
sitting on springs. The adjustment of 
these weights (in 


eccentric Opposi- 





e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number 


tion) allows processors to quic ken or 
retard the travel speed of material on 


$— 4 —— fd 


the screens—thus increasing or de 
creasing the screening rate of particles 
according to the nature of the mate 
rial being classified, or separated 


A 


Ses eee eee Se 


New Float Valve 
520 
Fulton Sylphon Division of Robert 
shaw-Fulton Controls Co., Knoxville, 


lenn., has introduced a new float 
type valve for controlling levels of 





liquids 


The direct acting control, called 
the No. 1620 series float valve, is PROBLEM: 4 . . 
sturdily constructed, mainly of bronze : To obtain automatic, graphic rec- 


and steel. Floats of other metals for ords of the flow of sewage in a sewer main without the 
special applications are available, the expense of installing a weir and float well. 


Company said 
Designed to require a minimum of | EXTTUUIT EE i nstait a stevens type F Water 


rage einer - ; . oe Level Recorder mounted on a bracket in a manhole. Use 

LP @ a scow float to operate the recorder and make a stage- 
are supplied with a semi-balanced, discharge rating of the flow. Or, following construction 
double-seated valve. This valve, it details and rating tables we provide, also install a 
was stated, is preferred for many STEVENS critical flow control down stream to establish a 
uses, particularly for slurries of positive depth-flow relationship. 


liquids containing suspended solids 





sizes, from %4” to 4”. Larger sizes 


; 


The planning and efficient op- 

eration of any project which 

involves measurement of flow- 

Septic Tank Cleaner ing liquids is based on flow 

data which can be obtained 

$21 with STEVENS water level 

The FX-Lab Company, Newark, recordets, STEVENS instru- 

N. J., has developed a new bacterial ments are at work compiling 

development for sluggish septic tanks data on hydroelectric and 

flood control projects, and in 

water works, sewage disposal 

plants, irrigation and industrial installations in all parts of the 
world. 


and ct sspools 

This new product, Formula FX 
11 employ s heavy concentrations of 
micro-organisms in liquid form, de 
signed to quickly digest and break STEVENS DATA BOOK 
through the sludge barriers that are .-- invaluable for your reference file 
obstructing the toilet flow of organic 144 pages of technical data on recorder installations 
waste to house hold disposal stems plus a wealth of hydraulic tables and conversion tables 

\ sluggish system can be restored Send $1.00 (No COD s) 


to normal efficiency by the use of this 





latest bacterial development if used 

at the ‘iret sign of backup, bubble | 7” LEUPOLD & STEVENS INSTRUMENTS, INC. 
bacterial action clears pipes, baffles 4445 N. E. GLISAN STREET + PORTLAND 13, OREGON 
and ce spool sidewalls, and gradually J 


liquefies undigested partiles thz , ; ais s Z 
quefies undigested pores le that are Foremost in Precision Hydraulic Instruments Since 1907 (Cates 
clogging the drainfield soil pores 


a 
rl 
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B-I-F Industries Elects Officials Mercer, Earl H. Bradley, L. E 
Harper, G. W. Kelsey, 1. O. Miner, 


F Industries, Inc., Providence lohn S. Chafee, H. D. S. Chafee, 

has announced that the fo k. P. Lowe, and Louis H. Harvison 
were re-elected at a Ihe directors elected the following 
HH Chatee, men to the newly-created office of 
Kk. Bartlett, ¢ 1) Assistant Vice President W W 





@ for water and sewage treatment plants 
@ for industrial waste treatment plants 
@ for process industries and power plants 


Write for Bulletin 650-11. Builders-Providence, Inc., 
350 Harris Avenue, Providence 1, Rhode Island 


BUILDERS-PROVIDENCE 


DIVIstiOnNn Ae 8-1-P INDUSTRIES, INC. 


eerste un , ’ weeee s * OM ECGs maturing CO 
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Manufacturers’ News 


Adams, Director of Sales Develop- 
ment; C. I. Bearse, Purchasing 
Agent; N. A. Larsen, Shop Super- 
intendent: R. W. Pearce, Works 
Manager; and W. A. Wiggins, Di- 
rector of Production Control. 

Mr. Earl H. Bradley, President of 
}-I-F Industries, reported to the 
stockholders that one new corporation 

B-I-F Texas, Inc.—was added last 
year and operates sales offices in 
Houston and Dallas, Texas. The 
major new development during the 
year was the line of tight-closing 
Butterfly Valves, which have many 
applications in the Water Works and 
Industrial fields 


Badger Meter Makes Two 
Appointments in Sales 

tadger Meter Mfg. Co., Milwau- 
kee, Wis., has announced that two 
appointments have 
been made in the 
sales organization. 

Ross |]. Burns, 
formerly western 
sales manager of 
Badger Meter, has 
been named Water 
Meter Sales Man- 
ager. Burns, a vet- 
eran of 25 years 
~R. |. ROSS ~ the field, has 

een headquar- 

tered in Los Angeles, Calif., and is 
now located in Milwaukee 

Replacing Burns on the west coast 
is lohn Way, a native of Peoria, IIL., 
who came with Badger in 1954 after 
having served as sales manager for 
the Contractor’s Equipment and Sup- 
ply Co., Albuquerque. 








Philadelphia Quartz Appointments 


Philadelphia Quartz Company, 
Philadelphia, Pa., has announced the 
election of additional officers—three 
Vice- Presidents: John C. Russell, 
Sales; Charles E. Ramsey, Traffic, 
and Thomas Elkinton, Executive and 
Personnel; and an Assistant Treas- 
urer, J. Morris Evans 

The company also has appointed 
LeRoy R. Fischer as Sales Manager 


and T. Marvin Hennessy as Traffic 


Manager 








ee 
act hy Soe tm 


122,105.6 hours logged with only four overhauls 


... dependable performance like this 
proves the value of Le Roi engines 


In 1937, the City of Battle Creek installed its first Le 
Roi engine. Seventeen years later, when it was time to 
modernize, this engine had piled up the amazing total 
of hours shown above. 

This is just one more example of Le Roi dependa- 
bility. It is also proof of the excellent maintenance work 
performed by John Larson and his staff. 

In 1954, “Old Faithful” was replaced by Le Roi’s 
H540, a modern short-stroke V-8. The H540 normally 
operates at 1500 rpm, but, because of its short stroke 
V-8 design, piston speed is no greater than that of longer 
stroke, slower speed engines. 


Moreover, the H540 provides new flexibility. This 
flexibility really paid off during flood conditions when 


the electric pumps were shorted out. The H540 ran up 
to 2100 rpm and, by so doing, carried the entire plant 
load for several days. 

Performance during this emergency clearly indicated 
the advantages of the H540’s short-stroke V-8 design 
It proved that you get more horsepower per dollar and 
more horsepower per space. Other plus factors are easier 
servicing and easier installation. 

Whether it’s for continuous or standby service, or for 
pumps, blowers, or generators, it pays to use Le Roi 
engines. Le Roi power is dependable, low-cost power 
— power that can help ease the tax load in your com 
munity. You can get it in sizes ranging to 645 hp., or 
in custom generator sets from 50 to 350 KW. Write us 
for detailed information. 





Milwevkee 14, Wisconsin 


1¢ ROI Division of Westinghouse Air Brake Co. 


we & 


PORTABLE AIR COMPRESSORS Teactaie 


a, 


STATIONARY Alt COMPRESSORS 


rh. & 


Ate roo. suoines 
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advanced 


CT) 


gineering 


is the impor- 
tant factor in 


water conditioning service 


in 25 YEARS— 


without replacing a single filter bed! 





Twenty-six horizontal units, 8’ 
x 20’, wereinstalled by American 
twenty-five years ago at the 
United Piece Die Works, Lodi, 
N. J. They have been operating 
every day, 24 hours a day, since 
then, handling 7 million gallons 
daily from the muddy Saddle 
River 
Not one filter bed has 

had to be replaced 


Stavict simct 18072 


Ofatesi oes 
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Here is proof of an American 
design tee thal adequate 
underdrain system for uniform 
collection of fileered water and 
proper distribution of back 
wash water. American Pressure 
Filters are designed and built to 
out-perform all others. Avail- 
able in both vertical and hori- 
zontal types in a wide range of 
sizes. Write for copy of Booklet 400 


TO THE tmoOuSsTAY 


PRTC ROC P ELA FE, FERRET Peas 


stbeteet & OC Ganriees 


Dorr-Oliver Centralizes 
Headquarters of Sales Divisions 


Dorr-Oliver Incorporated, Stam 
ford, Conn., has announced the central 
ization of their divisional sales head 
quarters at Stamford, Conn., Chi 
cago, Ill., and Oakland, Calif., and 
the resulting relocation of six of these 
eight divisional head offices 

Center of operations of the three 
Eastern Sales Divisions will be at 
sarry Place in Stamford. Headquar 
ters of the Eastern Industrial Di 
vision managed by R. F. Clemens was 
formerly located in Wilmington and 
the Eastern Filtration Division under 
the direction of T. T. Meehan was 
previously in New York City. On 
January first C. A. Knapp assumed 
the managerial duties of the Eastern 
Sanitary Division. 

Previously in Evanston, headquar 
ters of the Central Sanitary Division, 
with ©. V. Lindell as Manager, will 
now be located in Merchandise Mart 
in Chicago. Filtration sales in this 
territory will be handled by the Cen 
tral Industrial Division directed by 
R. A, Johnson. Located at Western 
Division headquarters at 2900 Glas 
cock St. in Oakland will be E. D 
Flynn, Acting Western Filtration 
Division Manager; W. T. Marston, 
Western Industrial Division Man 
ager formerly in Denver; and F. G 
Nelson in charge of the Western 
Sanitary Division, headquarters of 
which were previously in Los 


\ngeles 


Bulkley, Dunton Appoints 
5 New Representatives 


Bulkley, Dunton Processes, Inc., 
New York, N. Y., has announced the 
appointment of five new firms as 
representatives for the Company's 
Colloidair Separator Water clarifica 
tion equipment. 

According to William L. Krapf, 
Manager of the company, the follow 
ing firms have been appointed repre 
sentatives 

J. L. Middleton Co., Miami, Fila., 
will cover the Southern Florida ter 
ritory; O'brien Specialty Co., Syra 
cuse, N. Y., will handle the complete 
line for the up-state New York area; 
Rawson & Company, Houston, Texas, 
will serve the Texas Gulf Coast area; 
R. R. Rothrock, New Orleans, La., 
will cover the state of Louisiana; 
and the Henry P. Thompson Com 
pany, Cincinnati, Ohio, with the ex 
ception of the paper companies, will 
represent Bulkley, Dunton in South 
ern Ohio 





Johnston Pump Expands 


Johnston 
Calif., 
expansion of the services and facilities 


Pump Company, Pasa 
dena, has announced a general 
of the company, and the appointment 
of A. H Miller, Vice president ot 
kmsco Manufacturing Co. as general 
manager 

It was also announced that the sales 
Staft of 


increased substantially, and the dealet 


engineering Johnston will be 
organization greatly expanded 
Mr. Miller comes to his new 
with a broad background of experi 
He started with Emsco in 1929 


and moved up in the organization in 


post 


ence 


various Capacities 


OS 


Insul-Mastic Moving 
Home Office 


rhe Insul-Mastx 
America has announced the transter 
of its home from Pittsburgh, 
Pennsylvania to the office building of 
its plant in Summit, [Ilinois, a Chica 


( orporation of 


othice 


yo suburb 

The new address of the company 
will be 7750 West Olst Sum 
mit, Illinois 

Insul-Mastic that 
combining of the sales and manutac 


Place, 


ofheials foresee 


turing divisions at one central loca 
tion will produce more coordination 
hetween the two and better service to 


the company’s customers 


CLIMAX ... EXTRA POWER RELIABILITY 


A Climax Engine driven generator protects 
the Tonawanda, New York Water Works 
during any emergencies 


This Water Works was recently completely electrified, with 
motor driven pumps replacing old steam driven pumps. To 
provide sufficient KVA capacity to start large motors a 625 


KVA generator is required. 


It is driven by a Climax Model 


V-125, 605 HP engine which has ample capacity to furnish 
the KVA required for starting and the KW required after 
the motors are under full load. 


The consulting 


engineer 


for the project was 


Metcalf & Eddy of Boston. 


FOR COMPLETE INFORMATION, WRITE TO... 


CHINE. 


Factory-Clinton, le. 


ENGINE AND PUMP MFG. CO. 


208 So. Le Selle St. 
CHICAGO 4, ILLINOIS 
District Office-Dallas, Tex. 





Acipco Promotes Five 


Che American Cast Iron Pipe Com 
pany, Birmingham, Ala., 
nounced the promotions of five key 


has an 


officials 

Stephen D. Moxley, former execu 
tive vice president, has been named 
president to Charles Otto 
who after 3&8 


succeed 
Hodges retires years 
of continuous service 

Mr. Moxley is 
inventions 
flask 
device, as well as for his many articles 


and 


widely known fot 


his numerous such as 


cupola charger and handling 


in engineering industrial man 
agement journals 
(others 


\cipco 


who assumed 


Frank H 


top posts at 

Coupland, 
who preside nt and 
works Arnold J. Hers 
mann, who was named vice president 
Kenneth R 


were 
becomes vice 
manager ; 
ind sales manager ; 
Daniel, vice president and chief engi 
neer, and A, EF, 

All men have long and continuous 
with Acipco and 
“through the ranks” to thei present 


Bowen, treasurer 


service rose 


positions 


Rockwell Names Water 
Meter Sales Engineers 


Rockwell Manufacturing Com 
pany, Pittsburgh, Pa., has announced 
that Edric |. Comeaux and Harold R 
Strickland have been appointed water 
meter sales engineers at the Houston 
office of the Company's 
The Hous 


lexas 


district sales 
Meter and Valve Division 
states of 


ton office serves the 


ind Louisiana 


Ramey Joins R. H. Baker Co. 

R. H. Baker & 
Huntington Park, California, has an 
nounced that Harold Williams Ramey 
widely known consulting engineer im 
well and oil 
held has been named chief 

Mr. Ramey, will direct 
neering Operations, closely 
with the design 
velopment of piping and liquid con 
three decades 
For over twenty-five years of that 
period, Mr served as West 
Coast division engmeer for the Var 


Company, Ine 


the water well rigging 
eniyvinect 
who engi 
has been 
associated and ce 
veying equipment tort 
Ramey 


kersburg Rig & Reel Company 
1951, Mr 
ulting engineer for the 


con 
Manu 
Hill 


ithe 


Ramey wa 
Da 1s 
facturing Company of Beverl 
California. Mr 
his duties immediately 
offices of the R. H 
located at 2070 Kast Slauson Avenuw 
Huntington Park, 


Sine 


will a 
at the 
Baker Company 


Ramey 


Mian 


California 
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company in 1934 and served as chief 
Division, 


National Gypsum Appoints 
C. J. Lewis 


National Gypsum Company, Buf 
falo, N. Y., has announced the ap 
pointment of Mr. Clifford ] 
as Sales Engineer. He will specialize 
in the application of Gold Bond lin 
and limestone products for water 


treatment and waste disposal 


Byron Jackson Elects 


. , engineer of the Oil Tool 
Four New Vice Presidents . as . +h 
rising to General Manager of that di 


| (a Los Angeles 


cet the election ot 
dents Evan H 


vision prior to his recent election as 
a vice president 
Sweet is appointed Vice Lewis 
He has beet 
jackson Co 
since 1945 and was office legal coun 
sel until his recent appointment 

Ross Barrett has been made Vic« Mr 
President in charge of public rela sional chemical engineer with degrees 
tions, advertising and market research. in both chemistry and metallurgical 
engineering. He was formerly Ass’t 


President and Counsel 
byron 


Vortat Na mace V ice 


ident in ¢ ye of sales, service associated with 
branche of the Pump Division 
lesse | heen with the compan 


dis now manager of the Lewis is a registered profes 


ines "as 

astern branch of the Pump Divisior 
vith he vdqu New Yor! 
(,arth | 


become \ we Mr 


irtet i 
Barrett 


VIcolsot 


joined the company in 


President 
Divisio Mir Vicolson 


On the coast of India, the 


Burma-Shell Refining ¢ ompany 


ha met the Centnlme process 


rver 21.000 feet of sea-water 


Phrough Centrilining 


COOH pup 


1 cement-mortar lining is 


centrfugally praved on the payee 
walls. Corrosion and tuberculation 

are eliminated 

are lowered flow is increased 
mamtenance hecomes negligible 


and pipe life is exte nded indefinitely 


This partic ular project in Bombay 


Company, India 
ct. Asiatic Petrole 


CENTRILINE 


charge of the Oil Tool 


jomed the 


pumping costs 


Relation 


IA with CENTRILINE 


called for the Centrilining of 

2” [.D. and 36” L.D. new steel pips 
with 5/16” lining. But Centrilining 
works wonders in old pipes as 
well—with a minimum of surface 
traffic interruption. Proof of the 
pudding is in our files—the eve 
increasing number of repeat 
contracts from municipalities 
industries and contractors. Why 
not follow their lead. Look to 
Centriline to rejuvenate your 


water supply systems 


/ 


was engineer and constructor on 


r for the owner 


CORPORATION 


n Corp. was buvye 


1 subsidiary of the Raymond Concrete Pile Company 


140 CEDAR STREET 


NEW YORK 6, N.Y 


* CEMENT-MORTAR LIN 
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Branch Offices in Principal 
Cities of the United States 
and Latin America 


¥ 


G OF PIPES IN PLACE 


(Jctober, 1954 as Director of Public 





Lir. of the Colorado School of Mine 
Research Foundation, served on the 
Pollution abatement 
the Pennsylvania State Chamber of 


Committee of 


Commerce, and while at Mellon In 
stitute in 
with much of the fundamental r 
search on the application of lime to 


Pittsburgh was associated 


acid neutralization problem 


Pittsburgh - Des Moines 
Appoints Fauntleroy 


Pittsburgh-Des Moines Steel Con 
pany, Pittsburgh, Pa., has announced 
the appointment of Thomas \\ 
Fauntleroy as assistant general sales 
manager. His headquarters will be in 
Pittsburgh. 

Mr Fauntleroy has been in the 
company’s Sales Department sine 
1949, working from the Pittsburgh 
office and also assuming a number 
of special assignments on a nation 
wide basis. Since he joined Pitts 
burgh-Des Moines in 1946 he has 
served in Engineering, Drafting, De 
sign and Fabricating Departments in 
addition to his sales activitic 


Kaufman Promoted 

By Hagan Corp. 

Pittsburgh, Pa., has 
Kaufmat 


Hagan Corp., 
announced that Charles | 
has been appomted manager of a 
newly-created chemical product ce 
velopment department for the Cor 
poration and its subsidiaries, Calgon, 
Inc. and The Buromin Company ot 
Pittsburgh, Pa 

The product development depart 
ment under Mr. Kaufman’s supervi 
sion will be responsible for the intro 
duction and the field testing of nev 
chemical products and equipment for 
industrial, commercial and residential 
use, with major emphasis on water 
conditioning 

Mr. Kaufman, formerly director of 
research for Hall Laboratories, In« 
another Hagan subsidiary, joined the 
company as a research engineer in 
1936 after his graduation from the 
University of Cincinnati 





Armco Expands Ohio Plant 


Drainage & Metal 
Washington Court House, 
(Ohio, has announced plans for a half 
dollar 
its fabricating plant 
The Washington 
plant is the largest im a 
49 Armco Drainage plants scattered 
and Canada 


Armco Prod 


ucts, Inc.., 
million expansion program at 
House 
network of 


_ ourt 


throughout the U. S 

Phe $500,000 expansion will add 
44,000 square feet of working spac« 
and a large amount of new fabri 
cating equipment to the present plant 

Che present plant buildings will be 
enlarged and tor one extension an 
entirely new type of wide-span struc 
ture of Armco design used 
All building 


d fabricated by 


will be 


materials will be steel 


Armco Drainage 


Chemical Fire & Rustproofing 
Appoints Wallace 

Chemical Fire & Rust Proofing 
Long Island City, N. Y., has 
innounced the appointment of Mr 
Wallace as Vice President 


construction and 


( orp 


Elwood 
in charge of gunite 


centrifugal mortar lining of water 


pipes 
Mr Wallace, 


authority in the 


known the 
field on 


well 
held as an 
gunite and 

as 1or many year 


Co., New York 


prestre ssed construction. 


vith the Preload 


Graver Appoints New 
Sales Representative 

Graver Water Conditioning Co 
New York, N. Y., has 


appointment of the 


announced the 
Frontier Engi 
Salt 
representatives 
[heir territory the north 
ern and western parts of W yoming 
most of Nevada and all of Utah 
Chis organization 

reached through P. © 
Salt Lake City, will handle Graver’s 
complete line of Industrial, Munici 
pal and Industrial Waste treatment 


neering Services Co. ot Lake 


City Ltah as new 


consists of 


which can be 


#1772, 


Box 


quipment 


Seitz Joins American 
Water Softener 


American Water 
pany, Philadelphia, Pa., has an 
nounced that Robert L. Seitz has 
joined the Philadelphia sales 
sales engineer 

Mr. Seitz is a 
and, prior to coming 


Sottener “Com 


othice as 
chemical engineer 
to American, has 
been connected in a sales « apacity with 
Cochrane Corporation and Infileo 


ee 


Brna Joins Rhodia 


Rhodia, Inc., New York, N. Y., has 
announced the appointment of Paul 
Brna as its engineering representative 
in the Mid-Continent area. He is a 
trained specialist in the application 
and sale of essential oils, flavors, aro 
matic chemicals, and organic chemi 
cals for the industrial reodorants field 

Mr. Brna is a 
from Valparaiso University and holds 
an M.S. degree in chemistry from 
Loyola University. For eight years 
he was chief chemist for The Chicago 
Pharmacal Co., spent six years in sales 
work Magnus, Mabee & 


graduate chemist 


with Reyn 
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ard, and was associated with Roube 
chez, Inc., before joining Rhodia 
Precision Chemical Pump 
Moves Office and Plant 


Precision Chemical Pump Corpora 
tion Machine 
Company of Somerville, Massachu 
setts——has just moved into new offices 
and plant at 1396 Main Street in Wal 
tham, Massachusetts 

Cheit facilities will 
them to increase production of then 
hypochlorinators, 


formerly Precision 


new permit 


line of chemical 


pumps and accessories 


To keep pace with the 

ever increasing demand for 
PEKRUL GATES over half a 
century, MORSE BROS. 
MACHINERY has just 
completed an extensive 
modernization program. The 
installation of many new 
machines and facilities, an 
increased engineering 

staff, and complete, new, 
custom re-tooling specifically 
for PEKRUL GATE production 
means... 


modern design and superior 
engineering service... 


even faster PEKRUL GATE 
deliveries to you... 


PEKRUL GATE DIVISION 


BROS. MACHINERY 


DENVER, COLORADO 
MANUFACTURERS OF PEKRUL GATES FOR 


Recreation Pools 


Flood Control 
levees 
Weter Works 


Sewage Disposal 
Reservoirs irrigation 


Oil Refineries 


Rearing Ponds 


Steel Mills 


Pumping Plants 
Fish Hatcheries 


Cooling Towers 
Doms 
1955 


Water & Sewace Works, May 








Ze 
DAM REPAIRED 


WITH “GUNITE” 


‘ photograph 1OW 


heavy reinforcing mes! 
iced ver the 
i concrete ar 
ipplied tw 
is the materidi required ! 
ng deeply eroded porti 
ir 72-page bulletin C-3000 


r 











LONG-LASTING, TROUBLE-FREE 


DEZURIK 
VALVES.... 


THE DRIP-TIGHT 
ANSWER TO VALVE PROBLEMS! 


Here's the EASY-OPERATING, NON-LUBRICATED valve that ends con- 
stant valve maintenance problems. DeZurik Valves require no lubrication. 
They're the only valve with an eccentric-shaped, rubber-faced plug. They 
open wide—full pipe—or shut tight—drip free—with an e-a-s-y quarter-turn. 
Manufactured in sizes from ‘2 thru 20”, they're available in manual, 


remote and automatic operated models. 


Write for complete details and service recommendations on 
DeZurik Valves. Representatives in all principal cities. 


DeEZURIK SHOWER CO. SARTELL, MINN 


Water & Sewace Works, May, 1955 





Koppers Names New 
Chairman, President 


Koppers Co., Pittsburgh, Pa., has 
announced that W. F. Munnikhuysen 
has been elected Chairman of the 
Board and Fred C. Foy was named 
President and chief executive officer 

Election of Mr. Munnikhuysen and 
Mr Foy fills the vacancies created by 
the death last February 13 of General 
Brehon Somervell, who had been both 
Chairman and [lresident. General 
Somervell died unexpectedly in Flori 
da where he had gone for a rest 

Mr. Munnikhuysen has been Ex- 
ecutive Vice President of Koppers 
since 1950. Previously he had been 
Vice President and General Manager 
of the Company’s Wood Preserving 
Division. He first joined the Com 
pany in 1916 

Mr. Foy, who joined Koppers in 
1948, has been Vice President and 
General Manager of the Company's 
lar Division since 1950, and a mem 
ber of the Company's Board of Di 
rectors since last May. For the past 
six months he has been on special as 
signment to the President's office 
while retaining his duties in the Tar 
Products Division. He was also 
elected a member of the [Executive 
Committee of the Board of Directors 

Members of the Board today also 
elected R. R. Holmes as Vice Presi 
dent and General Manager of the Tar 
Products Division, succeeding Mr 
Foy. Mr. Holmes, who joined Kop 
pers in 1923 has been a Divisional 
Vice President and Assistant Gen- 
eral Manager of the Division 


Bulkley, Dunton Appoints 
New Representatives 


Bulkley, Dunton Processes Inc., 
New York, N. Y., has announced the 
appointment of H. E. Danby Com- 
pany, Inc. of Indianapolis, Ind., 
Nicholas A. D'Arcy, |r., of Hunting- 
ton Park, Calif., W. H. Davidson 
Company of Wayne, Pa., and John 
LD). Homan of Tampa, Fla., as the 
sales agents and representatives of 
Bulkley, Dunton in their representa- 
tive territories 

Phe Danby Company will cover all 
industries except paper in Indiana, 
D'Arcy will serve the petroleum in 
dustry in Southern California, David 
son Company will call on all general 
industry in eastern Pennsylvania, 
Southern New Jersey, and Delaware 
while Homan will represent Bulkley, 
Dunton in Northern Florida 





Flavin Appointed V. P. 
By Johns-Manville 


Johns- Manville 
York, N. Y 


Corporation, New 
, has announced the ap 
pointment of Ed 
ward D. Flavin as 
Vice President ot 
the Johns-Man 
ville Sales Corpo 
ration and Man 
ager of Special 
Industries, Indus 
trial Products D1 
vision 

Mr. Flavin suc 
——  eponet \. Bald 


win, who retires after a 35-vear career 


] 








with the ( ompan 
Mr. Flavin 


versity 


attended Syracuse Um 
with 
jomnimyg 


and served as an engineer 
several corporations prior to 
|-M in 1929 as a sales representative 
in the Syracuse District. He was mace 
Ass't. District Manager of the New 
York Industrial Products Division in 
1939 and in 1946 was appointed New 
York District Manager. In 1953, he 
was promoted to Ass't. Manager, Spe 
Industries Department of the 
Industrial Products Divi 


cial 
compan 


sion 


Mueller Appoints 
New Sales Reps. 
Mueller Co 


nounced the 


Diy has an 


appointment of two new 


Sales 


sales representatives 
Robert R Lugo, Jr . 
August, 1953, has been 
terpreter in the sales office of the Los 
\nveles plant, has 
i part of the Los Angeles area 
and portions of Southern California 
\rizona and Nevada 


who since 


an order in 
been assigned to 


cover 


ext nding to the 
borders 
John ‘I 


‘ , 
Yonkers, 


Leahy, assistant to A. O 
issistant sales 
charge of water products at the De 
catur 
lino 


Both territories are 


Manager in 


office, will travel the Southern 
territory 

newly created, 
each having previously been a part of 
single 


a large area covered by a 


repres¢ ntative 


Stockdale Appointed President 
Of Insul-Mastic 


Insul-Mastic Corporation of Ameri 
ca, Summit, Illinois, 
that Mr. H. L 
pointed president of the company. Mr 
Stockdale succeeds Mr. Clifford Off 

Mr. Stockdale comes to Insul-Mas 
tic from outside the company ranks 
However, he was at one time manager 
of the Houston branch of this com 


has announced 


Stockdale has been ap 





pany. While in Houston he became as 
sociated with the Industrial Water 
proofing Company, well known coat 
ing contractors on the Gulf Coast 
Chere he to the presidency of 
that concern 


rose 


De Laval to Build 
New Pacific Headquarters 


De Laval Steam Turbine Company, 


that 
new 


lrenton, N. ]., has announced 
construction has started on the 
$500,000 Millbrae, Calif., headquar 


ters 
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The new building will house both 
the De Laval Turbine Pacific Co., 
now at 160 Folsom St., San Francis 
co; and the Laval Pacific Co., now 
at 61 Beale , San Francisco 

The 2.7 acre site at 201 EF. Millbrae 
Ave., in the Millsdale Industrial Park, 
will house the following operations 
the assembly of De Laval Centrifugal 
pumps, repair and service operations, 
manufacturing of industrial filters 
and general warehousing for both 
firms. The office building will be of 
conventional construction, with stu 
co walls 





FEED RATE FOLLOW 


FLOW RATE 


For treating gravity fed water supplies, here’s a natural. The only 
power required to drive Proportioneers Automatic and Proportional 
Chem-O-Feeder is the flow of water through the pipe line itself. The 
Chem-O-Feeder delivers water treating chemicals in strict proportion to 


the main flow: low flow... 


low feed — high flow... 


high feed. 


Simple and dependable, the Chem-O-Feeder is paced by a standard 


main line, by-pass, or fire line meter 


and is easily adapted to most 


any meter already in service. The meter does not drive the pump but 
serves simply as a control unit — thus the accuracy of the meter itself 
is in no way impaired. Bulletin SAN-6 gives complete details 

send for your copy today. Proportioneers, Inc., 350 Harris Avenue, 


Providence 1, Rhode Island. 


Pee ORIN ee 


DIVISION OF 6B-I-F 


Suricceers 


INDUSTRIES, 


190M FOUNOEY « OMEGA MACHINE CO. BY 


INC, 


(LOGet PeOvietnce ine 
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Backed by more than!00 years of successful 
operations, Eddy Valve Company has 
always maintained interchangeability of 
repair parts. That's one of many reasons 
why thoughtful, “look-ahead” engineers 
and purchasing agents specify 


EDDY valves 


@ Extensions and New Installations 

@ Installation of New Valves in existing 
lines 

® Replacement of worn-out valves 


* Shut-off Valves for hydrants 


Other reasons are: 


Taper seats provide positive, self- 
wedging action, assuring no-leak closing 
Only 3 moving ports 

Even new employees without special 
training can service and maintain any 
Eddy Valve 

Available with standard or “O"-Ring 
packing 

Furnished with bell, flange or mechan 
ical joint connections to fit any existing 
or planned installation 

105 years of successful operations as- 
sure availability of repair parts 


Conform to all A.W.W.A specifications 


EDDY:.::::: 
COMPANY 


WATERFORD, NEW YORK 


Water & Sewace Works, May, 1955 


Dorr-Oliver Opens New Offices 
In Chicago and Cleveland 


Dorr-Oliver Incorporated, Stam 
ford, Conn., has announced the relo- 
cation of their Chicago office in Mer 
chandise Mart and the opening of a 
new office in the Midland Building in 
Cleveland. The new office in Chicago 
provide s a central location for opera 
and the new 
Dorr- 
engineers and 


twtr in that territory 
Cleveland location will allow 
(liver to better serve 
industry in the Lake Erie area. 

Staff formerly located in both Chi 
vanston will be housed 
in the new Chicago office. It will serve 
as headquarters of the Central Sani- 
iry Division managed by ©. V. Lin 
dell and the Central Industrial Divi 
direction of R \ 


cago and | 


sion under the 
lohnson 

R. R 
Sales Engineer, and | 
of the Central Sanitary 
taff the office in Cleveland 


Denison, Central Industrial 
N. McKenna 


Division will 


Jensen Joins B-I-F in Los Angeles 

B-I-F Industries, Inc., Providence, 
R. I., has announced the appointment 
Jensen as service 
Ange les, ( ‘alifornia 


of Kenneth Elvin 
man for the Los 
area 

Prior to his joining B-I-F Indus 
tries in March 1952, Mr. Jensen was 
employed by the Caterpillar Tractor 
Co. of Peoria, Illinois. A graduate of 
Ruskin High School, Hickman Mills, 
Missouri, he served in the Marine 
Corps as a combat radio operator in 
Korea. Mr. Jensen will work out of 
the B-I-F office in Los 
\ngeles 


Pacific, Im 


De Laval Appoints Bixby 
Sales Manager 


De Laval Steam [Turbine Company, 
lrenton, N. J., has named D. 1 
Bixby as Sales 
Manager of its 
Standard Prod 
ucts Division with 
headquarters in 
lrenton 
Prior to his new 
post, Mr. Bixby 


as Sales 


scr ved 
Manager of De 
| | Laval’s Seattle 
— Listrict office, and 
joining the 1945 
as sales engineer he has served in the 








since ( ompany in 


renton and San Francisco sales 


othees 


FOR MAKING 
SERVICE 


eli iissle) 
Mellie hans Whe 


| 


KINNER- 
SERVICE SADOLE 





For steel, cast iron and 
Transite pipe. Single mass- 
ive bolt. Sizes 1” to 12” in- 
clusive. Write for catalog. 


M. B. SKINNER 


SOUTH BEND 21 


COMPANY 


INDIANA 


HEAVY-DUTY 


ELLIS PIPE CUTTER 


FOR CUTTING LARGE SIZE PIPE 





— 


Long-Lasting 


Drop-Forged 
Cutter 


Frame 
and Links 





Makes 
a Hit 
With 

Water 

Works 
Men 


in or Out 


Two SIZES 


No. 01 for 4” to 8” Pipe 
No. 1 for 4” to 12” Pipe 


Write for Circular 
and Price List No. 35WS 


ELLIS & FORD MFG. CO. 





FERNDALE 20. MICH 





@ If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number 


New Literature 


W&SW 


Vertical Hollow Shaft Motors 


522 

\llis-Chalmers Manufacturing 
Company, Milwaukee, Wis., 
ust published a bulletin describing 
construction features of the 
company’s open type Vertical Hol- 
low Shaft Motors for outdoor serv- 
ice in ratings from 2 to 125 hp 

According to the bulletin, the 

otor is available with self-release 
coupling, ball-type non-reversing 
clutch, rigid coupling, or without 
coupling. Details of each construc 
tion are shown bulletin. A 
neoprene ©-ring seal between the 


has 


the 


in the 


cover and frame prevents dirt from 
getting into the coupling and bear 
ing chamber. Also included in the 
bulletin is a frame 
chart 


horsepower 


String Discharge Filters 
523 

Filtration Engineers, New 
ark, N. J , has just published a bul 
letin on FEine Rotary Vacuum 
Filters. 

The bulletin discusses the prin 
ciples of operation, performance 
characteristics and other technical 
details of rotary vac 
uum filters with the Fkinc string 
Clearly illustrated text 
explains how the rotary vacuum 
filter operates, and many applica 
tions in the processing of industrial 


paper pulp, 


Inc., 


continuous 


discharge 


wastes, and 
etc., are shown 

Fine horizontal rotary vacuum 
filters, Fine seraper filters, and 
KEON synthetic filter fabrics are 
briefly described 


a 


sewage, 


also 


Water and Waste 
Conditioning Equipment 
524 


Graver Water Conditioning Co., 
New York, N. Y., has released a 
bulletin on Equipment for All 
Water and Waste Conditioning 
Processes. 

The bulletin presents a concise 
discussion of the types of 
equipment available for treatment 
along with photographs of typical 
installations. The advantages of 
industrial waste treatment are pre 
sented, as the types of 
municipal equipment available 


basic 


well as 


Water Works Engineer's Check List 


525 

3-I-F Industries, Inc., Provi 
dence, R. I., has issued a Water 
Works Equipment and Instrumen- 
tation Check List for engineers 
Illustrated with photographic flow 
diagrams, this check list classifies 
and locates primary measuring ele- 
ments, instruments, 
chemical feeders, controls in 
relation to processes and measured 


sec ondary 
and 


variables 





f » 


Steplatgas 


CHLORINE GAS CONTROL EQUIPMENT 


THE EVERSON AIR-O-MATIC SYSTEM 


FOR AUTOMATIC PROPORTIONING 
OF GAS FEED TO LIQUID FLOW 





a" 


*ACCURATE METER 


TYPICAL INSTALLATION 


TYPICAL INSTALLATION 
SHOWING SCALE 


WITH BOOSTER PUMP 
ON WATER SUPPLY 


ANY ONE CAN INSTALL 
EASY TO OPERATE 
LOW 
MAINTENANCE 
costs 


HIGH VACUUM 
SOLUTION FEED 
DEPENDABLE 
ECONOMICAL 





METER AND CONTROL CHLORINE GAS 
IN THE NON-CORROSIVE STATE 


RATIOS 10 TO 1—50 TO 1—110 TO 1 
VISIBLE FLOW INDICATION 


INDUSTRIAL PLANTS 


WATER WORKS 
SWIMMING POOLS 


SEWAGE TREATMENT 





233 West Huron Street 





Everson Manufacturing Corporation Chicago 10, Illinois 
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ROTO-TROL 


RF-2 
WITH = "his Zpume RF-2 Roto 


ALTO- Tro! assures equal use and 
TROL 


The RF.2 operates both pumps together, 


wear of both pumps. Each 
pump is operated on al 


ternate starting cycles 


when required. RF.2 installations give 


dependable service yeor after year, with 


the minimum of attention 


Write for full data 


WATER LEVEL CONTROLS DIVISION 


HEALY -RUFF COMPANY 


783 HAMPDEN AVE ST. PAUL 4, MINN 








P&B 
Multiple 
Stirrer 


somples ore mixed 
simultaneously under identical condi 
tions the optimum concentration of 
flocculent may be quickly selected and 
plant quantities 


1,000 mil 
100 ¢.p.m. are 


translated to 


The mixer tokes beokers 
Speeds from 15 to 


standard 


Write Cat. Ne. 77-700 


Phipps & Bird, Inc. 


P. O. Bex 2V Richmond 5, Va 











Water & Sewace Works, May, 1955 


@ If interested in equipment 
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Low-Capacity Chemical Feeders 
526 

Proportioneers, Inc., Providence, 
Rk. I. has issued a bulletin on “The 
Chlor-O-Mite-Low Capacity Chem- 
ical Feeders, Models E and H.” 

This two-page Color Bulletin 
shows the feeders and typical ar 
rangements tor rate, in 
termittent, flow-proportional and 
hydraulic pulse feeding 

bulletin the 
offered as a 
electri 


constant 


\ccording to the 
“Chlor-O-Mite Is 
packaged unit, and is an 
cally- or hydraulically-operated di 
aphragm type feeder 
ce signed for controlled feeding ot 
other water treat 
chemical solutions, this unit 
suited to small water sys 


specif ally 


hypochlorite or 
ment 
is ideally 
at not over 25 gal 
lirst 
minimum 


tems operating 


lons per minute. Low cost, 


CAaSY installation and 


maintenance are its main advan 


tave 


Water Sewage and Waste 
Treating Equipment 

527 
Company, Inc., York, 
just published a 


Hlardinge 
Vennsyvlvania, has 


completely twenty cata 


logy ot their line 


new page 
ot equipment tor 
Water, Sewage and Industrial 
Waste Treatment. [he catalog 
details of construction and 
pecifications for Hardinge Circu 
up to 200’ diameter, 
Rectangular Clari 
crane type scraping 
It also briefly describes 
\uto 


how 


lar Clarihers, 
ind Hardinge 
her with 
mechanism 
Hardinge WDigesters and 
matic Backwash Sand Filter 
l.quipment applications discussed 
catalog include municipal 
treatment, municipal and 
treatment 
treatment, 


in the 
ewart 
industrial water and in 
dustrial liquid 
connected with 
teel plants, pulp and paper plants, 


and and vravel plants, and oil re 


waste 


coal washe ries, 


hineries 


Flotation Unit 
528 
(;raver Water Conditioning Co 
New York, N. Y., has 
new bulletin on the Aeroflotor, a 
Flotation unit 
The bulletin discusses the prin 
behind the design of the 
special 


released a 
new 


ciple 


unit, its operation and it 
features 
he Aeroflotor has particular ap- 


pulp 


proc 


and 
food 


plication in the paper 


industry, oil industry, 


( ing, water re-use i well as 
many other fields 


a 


or literature mentioned below, mail 

















Your Best Source for 


SWIMMING POOL & 
WATER TREATMENT 


SUPPLIES & EQUIPMENT 


Since 1935, contractors, engineers 
and water supply departments have 
regarded Modern as their most eco- 
nomical source for all equipment 
and supplies for swimming pools, 
lakes and reservoirs. Modern manu- 
factures filters, anti-algae and other 
water treatment chemicals, swim- 
ming pool paint, pool fittings and 
equipment— 100 top-quality prod- 
ucts. Complete line, huge stocks and 
nation-wide distribution assure fast 
shipment. 

Send for free catalog 15-E today! 


modern 
SWIMMING POOL CO., INC 


INE HOLLAND AVENUE 
WHITE PLAINS, WY 


Tough and Strong 
LASTS 


EXTRA LONG 


KONIK metal beats the rigors of a 
tough culvert life—it resists rust and 
fights element corrosion. The Con- 
tinental open hearth steel plus cop- 
per, nickel and chromium does it. 
These sheets are made especially for 
culvert use because they stand more 
rough abuse. Continental Steel Cor- 
poration, Kokomo, Indiana. 


ASK TO SEE THE KONIK 
CULVERT METAL WARRANTY 


Continental culvert distributors are glad to 
show the KONIK warranty . . . and the cer- 
tihed analysis that assures the longer culvert 
life of KONIK metal. 


~ p CONTINENTA 


L CORPORATION 








@ If interested in equipment or 


literature mentioned below, mail a 


Reader Service Card with your name, address, and item key number 


Swimming Pool Data Book 
529 


Modern Swimming Pool Co., In« 
White Plains, N. Y., has just re 
Catalog and Data 
Book of water-treatment chemicals, 
swimming pool supplies and equip 
Phis 44-page book, profuseiy 
data photo 

every item 
out 
equip 


pool 


ased a new 


ment 
illustrated 
graphs and prices 
to build an 


contains 

of 
indoor or 
swimming pool, to 
existing 


needed 
door or 
and 


Chere 1s 


maintain 
a section on proper pool 


an 


and maintenance, and detailed 
of approved water 
treatment chemicals. “Berkite,” the 
fast-acting chemical for the 
control of algae in lakes and reser 
voirs, is included in this section 
[his data book is designed to be 
helpful to engineers, architects and 


care 


descriptions 


new 


contractors and to municipal pur 
interested in 
sources of supply for wa 


chasing agents eco 
nomical 
ter-treatment chemicals and swim 
pool equipment. It 
working drawings, descriptions 
price ot ot 
swimming pool equipment, includ 
| plumbing fittings 
There are photo 
descriptions 


ming 


vive 


and a complete range 


ing hiter systems 
and pool ladders 
rraphs, de 
llustration 


lroht t 


ight pr 


servation 


and 
flood 
cle aner;rs, ob 
chlorinators, 


taile d 
ot 
ol vacuum 


underwater 


windows, 
diving boards 
other 
construction 


automatic skimmers, 
stands 


in pool 


and every item 
and 


ntenance 


The Victaulic Method 
Of Piping 
530 

Che Victaulic Company of Amer 
has 
catalog-manual 
Victaulic Method of Piping. 

Che pre sents < omplete 
data on the company’s snap-on and 


ay ailable a 
the 


ica, Union, N. ]., 


” page on 


manual 


bolted clamp-type couplings for in 
tallation of steel, spiral, wrought 
iron, cast iron and other pipe with 
yrooved collared or shoul 
or plain ends. For steel 
IPS pipe, these 
supplied in sizes from 
pipe 
+t through 


c nds 
dered c nd 
other 


are 


ind coup 
lings 
x0 For cast 


inches iron 


to 
they are supplied in size 
OO inches 

Als 


, 
ails of 


ented are complete de 


pipe 


with 


pre 

Victauli fittings, 
Victaulic 
and supplied in a 


straight 


readily installed 


couplings wide 
ariety oft 


reducing 


and 
port 
for on-the 
pipe 


, 
stvies in 


izes, and data on 


ible Vic-Groover tools 


cutting and grooving oft 


a 


| 
| 
| 


Motor Buying Information 
531 

General Electric Company, Sche 
nectady, New York, has just pub 
lished a new 28-page catalog ot 
Buying Information on A-C 
Motors. 

The bulletin presents complete 
buying information standard 
a-c fractional and integral horse 
power motors in most general use 
Included are general- and definite 
purpose fractional horsepower 
motors, and fhp gear motors 

\ spec ial section on the selection 


on 


129A 


of integral horsepower motors coy 
ers horsepower requirements, en 
closures, starting current limita 
tions, speeds, motor types, and se 
lection of fuses and circuit break 
ers Descriptions and specihcation 
single-phase, poly-phase, 
fan 


include 
totally 
pear-type 
motors 
Information all 
cludes photos, ratings, book prices 


ene losed cooled, and 


integral horsepower 


on motors in 


weights, frame num 


modification 


dimensions, 


bers, and standard 


| Hard mge LARIFIERS 
for neetancyalar tank 


Three Hardinge primary clariher units in 22’ x 68 x | 7’ tanks at the municipal 
sewage disposal plant in York, Pennsylvania. Other Hardinge equipment in 
this plant—final clarifiers, sludge thickener and digesters. (Albright & Friel, 


Consultants) 





Hardinge has installed more than 70 rectangular clariher 
units for municipal sewage treatment, oil refinery wastes 


and miscellaneous industrial liquid wastes — processing in 


excess of 300 million gallons of liquid daily. 


Complete specifications for all types and sizes upon request 


Bulletin 35-D- 15. 


HARDINGE 


COMPANY, 


YORK, PENNSYLVANIA ° 


240 Arch St. . 


INCORPORATED 


Main Office and Works 


New York + Toronto - Chicago - Hibbing + Houston + Salt Lake City - San Francisco 


Water & Sewace Works, May, 1955 
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{HYDRO-TITE? 


DEPENDABLE JOINTING COMPOUND 
— Seals Bell and Spigot Water Mains 


Economical—Effective 
Over 35 Years Of Dependable Performance 


HYDRAULIC DEVELOPMENT CORP. 
MAIN SALES OFFICE 50 CHURCH ST., N. Y.C. 


General offices and works W. Medtord Sta., Boston, Mass. 








Facts.” While the booklet makes 
no claim to being a complete tech 
M nical manual, it summarizes a num 
UNICIPAL ber of general and specific facts 
about this specialized subject which 
are not believed to have been gen 
SUPPLIES erally available to the processing 
industries in any one publication 

before 
Based on Wellington Sears’ fab 
ric development files and the expe 
rience of specialists in various as 
pects of filtration, this booklet 
contains information about filtra 
tion principles; filtering devices 
W. S. DARLEY & CO., Chicago 12 filter media; textile fibers for filtra 
tion; a comprehensive chart on 
Filter Fabrics Booklet chemical and heat L sistance of 
cotton and synthetic fabrics; se« 
532 tions on yarns, tabric construction 


Write Today for 100 Page Catalog 











Wellingto ars Company, New” and finishing; and a round up of 
York, N. Y., has just published a filter fabrics in use \mong the 
16-page illustrated booklet on filter many illustrations are photographs 


fabri entitled ‘“‘Filter Fabric of a few examples of the tremen 


WHEELER FILTER BOTTOMS 


give these outstanding plants — corrosion free con 
struction * uniform flow distribution + low head loss 

Cvr.evercano, Ono (Hovens & Emerson Engrs ) 

Naswvicce, Tenn. (The Chester Engineers) 

Miami, Fra. CDay & Zimmerman, inc., Engrs.) 

WiiminoTon, Der. (Metcalf & Eddy, Engrs.) 

For details on monolithic and pre-cost Wheeler 
Bottoms, write Builders-Providence, inc., 350 Horris 


Avenue, Providence |, Rhode Island 


BUILDERS-PROVIDENCE 


Division B-l-F INDUSTRIES, INC. @ icc: 


pFEEOERS 
CONTROLS 


OCR (HOM FOUNOEY © PROPORTION EERE, (HO. «© OMEGA MACHINE CO 


Water & Sewace Works, MAy, 1955 


dous variety of filter fabrics being 
produced for industrial customers 
by the mills of West Point Manu- 
facturing Company, Wellington 
Sears’ parent organization 


Soda Ash Slurry Storage Systems 
533 


Diamond Alkali Company, Cleve- 
land, Ohio, has just published a 
booklet, entitled “A Digest of Dia- 
mond Alkali’s Dollar-saving Soda 
Ash Slurry Storage Systems.”’ 
The booklet concisely yet compre 
hensively explains how plants can 
effect economies in storing and 
handling soda ash in readily usable 
form as a slurry 

\ number of other important 
advantages that contribute to more 
efficient handling and lower-cost 
storage of this chemical are also 
discussed. In addition, pneumatic 
and mechanical methods developed 
by Diamond for unloading, han- 
dling and storing soda ash are 
briefly described and schematically 
illustrated 


Pneumatic Control and 
Transmission Systems 
534 


The Industrial Division of Min 
neapolis-Honey well Regulator Co., 
Philadelphia, Pa., has published a 
new handbook-type bulletin on 
Pneumatic Control and Transmis- 
sion Systems. It describes pneu 
matic controllers, their applications 
and how they work. 

The bulletin also describes pneu 
matic transmission systems and 
cascade, ratio and other intercon 
nected control systems tesides 
this information for the industrial 
designer, the bulletin also contains 
practical information for the plant 
operators on how to tune pneu- 
matic controllers to a process, how 
to introduce manual adjustments 
and how to provide the best air 


supply. 


Treating Village Water Supplies 
535 
Builders-Providence, Inc., Provi 
dence, R. L., offers an Application 
Memo on how its equipment con- 
tinuously meters and chlorinates 
well water supplies providing 
efficient, economical, automat 
proportioning of chlorine and con 
tinuous recording of water con 

sumption 

This bulletin also contains a 
clear, easy-to-read flow diagram 
showing a typical installation 


A 





@ If interested in equipment or 


literature mentioned below, mail a 


Reader Service Card with your name, address, and item key number 


Wrought Iron Pipe 
536 


Company, Pitts 


\ M Byers 
burgh, Pa., has just published a 


“Wrought Iron Pipe Catalog.’”’ 


This 52-page manual contains the 
technical information most tré 
quently required by architects, en 
piping contractors, build 
ers, maintenance superintendents 

d other specifiers of piping and 


gineers, 


tubing 

More than 25 separate tables list 
dimensional data ofl 
vrought iron pipe and tubular 
products. Other tables record 
mensions Of pipe in tractions of an 
nch, decimals of a foot equivalent 


ize and 


to inches and fractions of an inch, 
nd decimal equivalents of fra 
tions of an inch 
Data is also provided about wire 
nd sheet flow of 
iter in 


metal 


gages, 


gallons per minute and 


useful conversion factors 

Che individual tables include size 
tandard 
eight pipe, extra strong and dou 
le extra strong pipe, standard 
eight threaded line pipe, butt 
elded standard weight plain end 


nd dimensional data for 


| 


line pipe and lapwelded regular 
eight plain end pipe, butt 
d lapwelded extra strong plain 
pipe 
pipe 


line 


end line and large outer di 


eter? 


Pump Brochures 
537 


Bingham Pump Company, Port 
d, Oregon, has published an in 
rmative 16 page brochure “This 
is Bingham Pump” describing fa 
and methods used by the 
manutacture ot 


lities 
company in the 
Centrifugal, Turbine, Propeller, Hi 
Press, Condensate and Vacuum 
Pumps. The manufac 
ires pumps for industric 
he company also offers a com 
inion 32 page brochure “A Tech- 
nical Treatise on the Advancement 
of Centrifugal Pump Design,” gi, 
an engineering description of 
he “Bingham Double Volute” de 


company 
many 


4) 


Diatomite Filter Operations 
538 

General Filter Company, Ames 
lowa, has just published a 2-color, 
+-page bulletin on How the Diato- 
mite Filter Works. 

Che bulletin, by 
ings and descriptive 

the three 

filtering and cleaning 


of draw 
clearly 
steps ; 


means 

text 
necessary 
recoating, 


tienen 


Automatic pH Control 
Eliminates Red Water 
539 


Seckman Instruments, Inc., Ful 
lerton, Calif., has available a Data 
Sheet that gives the case history of 
how the installation of automatic 
pH control has saved the Macon 
Water Works, Macon, Ga., $1500 
annually in alum alone, eliminated 
“red water” completely, reduced 
the turbidity from 8-12 ppm to 1-2 
ppm, and saved 100,000 gallons of 
blow off water per day 


Pipe Detector Manual 
540 


Detectron Corporation, North 
Hollywood, California, has just re 
leased a new Operating Instruction 
Manual for pipe detecting instru 
ments 

Although the manual was writ 
ten chiefly for the Detectron Mod 
el 505, it is amply illustrated and 
contains operating hints and other 
information useful with any make 
ot pipe detector 


RAISE MANHOLES 


--» EXPERTLY 
-.» INEXPENSIVELY 


With 
WB 


Manhole 


Adapters 


The Easy Way 


Fast - Economical - Safe 


Q—What about cost? 


A—The WB “Manhole Adapter” is much less 
less expensive to install thon adjusting the 
manhole ring by the old method 


Q—Is the device safe to use? 


A—The Kansas City Sofety Council states, ‘This 
WB ‘Manhole Adapter’ of yours is certainly 
@ progressive step in street resurfacing pro 
grams.’ 


Q—Is it necessary to tear up the street? 


A—No “breaking ovt 
tural strength of the street is not impaired 


Q—How about traffic? 


is necessary, the struc 


A—Within reasonable limits, through the use of 
WB “Manhole Adaper,” traffic 
while resurfacing is in progress 

Q—Whet about the finished job? 

A—The use of the WB “Manhole Adapter” per 
mits a smooth riding surface. In rolling for 
compaction, the WB “Manhole Adapter’ 
conforms to street contour 


continues 


U. S. Pat. No. 2,431,082 


Send for Brochure: Include Blueprint and Elevations 


MANHOLE ADAPTERS 





A.Reed Wilson Company 


1320 McGee, Kansas City, Missouri 
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ae me ow ae Valve Remote Control Systems 
Switch to * aa FOR SALE 


ANTHRAFILT \ The Stow Manufacturing Co., | | Cent. Pumps—W orthington, 18”, 2 


\ aac ter \ | Binghamton, N. Y., has just | | Stage, 12,140-GPM, 270 ft. Hd. D.C. t 
sited 1) ae Deoien Maenel 1000 HP Sync. Motor; Worthington, 
printed a 20 pag gn Manual | | 29” 2-Stage, 12,140-GPM, 49 ft. Hd 
the modern, all-purpose for Valve Remote Control Sys- | | DC to 200 HP Sync. Motor 
filtering medium tems. Flexible shafting, standard Expansion Joint Bargain—Am. Dist 
terminals for reach rods, and Steam Co.—12”—8”—6"—4” 
geared joints for any valve control | 





Valve Reseating Tool Set—New Ulm 
in tallation. can now be elec ted 6%” — ( ap., New, $95.00 


from one design manual 
The section on flexible shafting HARRIS MACHINERY 
Address all inquiries to contains a chart for selecting the Minneapolis 14, Minn. 
PALMER FILTER EQUIPMENT CO | correct size flexible shaft knowing 


8227 E Sth St Pa the length of the shaft and the size 


egy | of the valve handwheel. A finding FOR SALE 
diagram shows the different type 75000-gal. WATER TANK 
valve coupling intermediate con Good Condition—$3000 f.o.b 


The Bernard Pressure Pilot Con- nections, remote stations, and 
trol for water supply systems is clamps that are available for flex BAUGHMAN MFG. CO. 


designed to operate pump motor | | ible shafting. Drawings of the ter Jerseyville, il. 
controllers on single or multiple minals are hown with complete 


pump systems, according to the dimensional data 
pressure demands, and to assure The section on Rigid Rod con Supt. Public Works, Supt. Wa- 


correct start and stop operation of trols also has a finding diagram ter Dept. and/or Sewage Depts. 
pump motors without interference howing the different valve cou Graduate Engineer, 20 years expe- 
of water system surges. The Pilot plings, universal joints and remote ' 
: a “pag: rience in Municipal and Public 
Control also operates selective se- tations available for reach rod jet 

quence control of pump motors controls. Drawings with dimen Utility operation, maintenance, 
according to the anticipated de- || sions are shown for these termi planning and construction. Mar- 
mand | nals, also ried, wishes permanent location. 


Ernest Bernard Electric Co. Detailed data on the new 360 Available immediately. Write 
geared joint is given which is 


10335 5. M &., Chi 43, illinoi 
— —— a available for connecting to reach P.O. BOX 261, 
a — rods or flexible shafting Trenton, New Jersey 












































AWN _ - 
542 _ 
A Tradition 
THE | Link-Belt Company, Colmar, Pa, : . — 
has just released a booklet on of Friendly Hospitality 
| Screening Equipment for Water, HOTEL 
HOTEL Sewage, Industrial Waste. et ropole 
| Sixth 


Chi profusely illustrated, 28 


page book gives a description of 4 and 
Walrus 





Overlooking beautiful 
Lincoln Park. 10 minutes types of coarse screens and 3 types 
to Chicago Loop. Public | of fine screens, together with intor 
transportation few steps | mation on the selection of the 
from door. Home of The proper screen to solve screening Right in the heart of everything—for 
Chat Room, unique — problem Complete dimension and business or pleasure. 400 cheerful 
and cocktail lounge. Cof. pecification data together with rooms, many air-conditioned 

fee Shop serving excellent table to determine the proper size 


meals. Complete hotel creen are also given nationally famous food and bever- 





ages .. . excellent service . . . our 
bid for your contentment . . 


Demineralizing Handbook 


543 Free overnight 


Cochrane Corporation, Philadel parking for 
phia, Pa., has published a new, 
comprehensive 40-page book en 
titled, “Handbook on Demineraliz- 
ing.” S. BRINKMANN 

Chis handbook compares various 
methods of water treatment, as 


well as indicating the comparison 
between demineralizers and evapo- Headquarters of B.P.O. Elks No. 5 


| rators. It goes into the character- RATES FROM $3 


istics of the various types of avail- 


able cation and anion exchange CINCINNATI 2, OHI 


transient guests. 


General Manager 


| 
| 
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materials and offers data on oper 
ating costs of demineralizing 

It tells when to use 2-bed, 3-bed, 
4+-bed, mixed on mono-bed Demin- 
eralizers. It 
Decarbonators or Vacuum Deaera 
tors are required. The bulletin is 
replete with typical flow diagrams, 
photos of installations and the 
chemical results obtained with de- 


also indicates when 


mineralization 


New Process For Cleaning 
Clogged Trickling Filters 
544 


Solvent Service Inc., Painesville, 
Ohio, has available a report on the 
First Successful Cleaning of Trick- 
ling Filter Beds in Place. 

The report gives the history and 
operational breakdown of how re 
obtained by the 
dehydrat 


habilitation was 
massive shrinkage 
ing effect of sulfurik 
charring of the 
yeing material 
Six full 

show the 
alter treatment 
hiter bed cleaned 


and 
ac id and con 


sequent organi 


cl 
photographs 
and 
conditions of the 


pages ol 


complete before 


ee 


Liquid Level Bulletin 


Water 


new 


The Bristol 
bury, Conn., has released a 
bulletin describing the complete 
line of Liquid and Water Level 
Gauges for indicating, recording, 
controlling, and telemetering 

Gauges for measuring the depth 
of water or other liquids, solutions, 
slurries are offered in a num 
different types to satisty 
various requirements. These in 
clude still and moving liquids, 
liquids containing solids, and liq 
uids subject to freezing. Installa 
tion methods for reservoirs, ele 
vated tanks, and streams or canals 
are shown 

Engineering data on the 
bulb, instrument 

installation are pre 
well as information on 
remote measure 
pump 


Company, 


and 
ber of 


proper 
choice of and 
method of 
sented, as 
telemetering of 
ments, and automat 
trol 


con 


Sewage Disposal Screens 
545 


Green Bay Foundry & Machine 


Works, Green Bay, Wisconsin, has 
available a bulletin on Sewage Dis- 


133A 


posal Screens, that describes the 
advantages and operation of 
“North” sewage disposal screens 
that primarily separates solid and 
liquid constituents in combination 
with sewage 
The bulletin shows illustration 

installations, with a partial list of 
municipal users, construction ce 
tails, specifications, capacities, and 
dimension chart 


Chain Link Fence 
546 

Continental Steel Koko 
mo, Indiana, has just published a 
44-page brochure and reference 
manual on Chain Link 
titled “Planned Protection.” 

The brochure contains complete 
specifications on light and 
chain link fencing, illustrates 
describes 10 Continental 


( orp., 


Fence en 


heavy 
and 
stvies of 
available, shows variou 
terminal pos 

and outlines gate construction de 
tails. The important points of hea, 
ier “H” posts, full 
gauge galvanizing 
atter 
and 


lence 


types ol and line 


section line 
bright 
heavier post 
other features, are 


wire, 
weaving, cap 
arms, and 


al 0) covered 


SEWERODER SPEED 
Was IMPORTANT, Here! 








This “lake; and many more, caused by 
Hurricane Hazel, at Elyria, Ohio, last Octo- 
ber, did not pose any serious problem for the 


Elyria sewer crew of Bob Basnet, Jim Mitt- 


ler, and Howard Botamer, thanks to their 


‘Flexible’ SeweRodeR 


Many basements were saved from being 
flooded; the threat of a contaminated water 


supply was reduced to a minimum 


The crew merely moved the SeweRodeR 


into the “lake;’ and mechanically unplugged 
the stoppage without touching a rod or put- 


ting a hand in the water 


They were through 


before ordinary equipment could have been 


set up 


Will your city be ready with a SeweRodeR 


in case of emergency or flood? 


SEND FOR FREE ¢ 


AMERICA’S LARGEST 


LINE OF PIPE CLEANING 


ATALOG, TODAY 
3766 OURANGO AVE 


SALES 
CORPORATION 


LOS ANGELES 34 CALIF 


Distributors in Principal Cities) 


TOOLS AND EQUIPMENT 
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Testimonials such as this from 
subscribers to WATER & SEW- 
AGE WORKS really tell the 
story. The man who reads and 
uses the magazine as an aid in 
his work knows how much it 
will benefit other workers in 


the field. 


“Every individual connected with 
water purification or sewage 
works should subscribe to this 
publication. | have introduced it 
to a host of friends in this field’’ 


The great REFERENCE & 
DATA issue alone is worth 
more than the yearly subscrip- 
tion rate. In it you will find 
formulae, charts and illustra- 
tions covering information not 
obtainable in any other one 
source. 


Supply of 1955 REFERENCE & DATA number is limited. 


lf you are not a subscri 


WATER & SEWAGE WORKS 
185 N. Wabash Ave. 
Chicago 1, Ill. 


| You may enter my order for 1 yr. @ $3.00 
Include R&D issue 2 yrs. @ $4.50 
[] Check enclosed 3 yrs. @ $6.00 | 


Send bill to 

My title is 

Address 

City Zone 


State 
(Add $1.50 per year for foreign postage) 
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ber send your order today! 


{4 MUA RRO SNO(h dott lilo... ovo LC ll mR naTaS 


© If you are interested in the water field 
only you get all the authoritative data on 
this subject. 


© If you are interested in sewage problems 
only you are kept fully informed and given 
much help in this field. 


If you are interested in both subjects you 
get all the information in this one monthly 
magazine. 


em 





Consulting Engineers 


SPECIALIZING IN THE FIELD OF 
WATER & SEWAGE WORKS 





ALBRIGHT & FRIEL INC. 


Consulting Engineers 
Water, Sewage and industrial Wastes Problems 
Airfleids, Refuse incinerators, Dams 
Power Plants, Fleod Control 
tadustrial Buildings 
City Planning, Reports, Appraisals and Rates 
Laboratory 


121 SOUTH BROAD ST. PHILADELPHIA 7 


BOGERT AND CHILDS 


CONSULTING ENGINEERS 

Clinton L. Bogert Fred 

Iven L. ert 

Robert A. Lincoln 

Williem Martin 
Water & Sewage Works . Refuse Disposal 
Drainage Fleed Control * Highways end 
i * Airfields 


624 Madison Avenue, New York 22, N. Y. 


The Chester Engineers 


Water Supply and Purification—Sewage 
and Industria] Waste Treatment—Power 
Plants—Incineration-——-Gas Systems—Val 
uations Rates — Management Lab 

ratory—City Planning 

210 E. Park Way, 

Pittsburgh 12, Penna. 

















Alvord, Burdick & Howson 


Engineers 
Water Works, Water Purification, Flood Re- 
liel. Sewerage, Sewage Disposal, Drainage, 


Appraisals, Power Generation 


20 N. Wacker Drive. Chicago 6, Ill. 


Bowe, Albertson & Associates 


Engineers 


Water and Sewage Works 
Industrial Wastes—Retuse 


fm ay ey em 2 Projects 
ide—Industrial Buildings 
Repo Estimates 
Valuati 1 tory Service 
110 William &t., New York 7, N.Y. 





CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply, Sewerage, Flood Control 
& Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Re 
ports, Traffic Studies, Airports, Gas & 
Electric Transmission Lines 


351 East Ohio &t.. Chicago 11, Mlinols 








JOHN J. BAFFA 
Consulting Engineer 
Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6. N. Y. 


Buck, Seifert and Jost 
Consulting Engineers 


(Formerly Nicholas 8S. Hill Associates) 
Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu- 
ations, Rates, Design nstruction Operation 

Management, emica]l and Biological 

Laboratories 


112 East 19th St. New York 


Cotton, Pierce, Streander, Inc. 


Associated Engineering Consultants 
132 Nassau St.. New York, N.Y. 
P.O. Box 198, Hyde Park 36, Mase. 
1405 W. Erie Ave., Phila. 40, Pa. 
55 Caroline Rd., Gowanda, N.Y. 
Water Supply Treatment, Distribution. 
Sewerage, Sewage Treatment 
Retuse Bespesal, rade Wastes 
Power Plants 
Reports, Plans, Supervision 











Michael Baker, Jr. 
The Baker Engineers 
CIVIL ENGINEERS AND PLANNERS 
MUNICIPAL ENGINEERS 
Airport Design—-Sewage Disposal Systems 


Water Works Design and Operation 
Consulting Services—Surveys and Maps 


HOME OFFICE—ROCHESTER, PA. 


BURGESS & NIPLE 
Civil and Sanitary Engineers 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 
2015 West Fitth Avenue 
Columbus 12, Ohio 


DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 
Railroads Highways 
Grade Separations— Bridges —Subways 
ocal Transportation 


Investigations — Reports Appraisale 
Plans and Supervision of Construction 


150 North Wacker Drive 
79 McAllister Street San Francisco Fa 








W.H. & L. D. BETZ 
CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 
ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, Pa. 


BURNS & McDONNELL 


Consulting and Designing Engineers 
Kansas City, Cleveland, 


Mo. Ohio 
P.O. Box 7088 1404 E. 9th St. 


FAY, SPOFFORD & THORNDIKE 


Engineers 


john Ayer 

Bien A. Bowmen 

Carrol! A. Farwell *.. Linee 
Howerd J. Williame 


Water Supply end DOlstribution—Oreinage 
Se reatment 
nr duet Blidge 


Port and Terminal 
eivet 


Investigations, Reperts, Designs, V 
Supervision of Construction 
BOSTON 


NEW YORK 

















MR. CONSULTING ENGINEER 


Are you interested in both 
WATER 6&6 SEWAGE 
If so there is no better place for your pro 
fessional card than in this dual interest 
magazine 


WATER &6 SEWAGE WORKS 


Camp, Dresser & McKee 


Conselting Engineers 
6 Beacon Street, Boston 6, Mass. 


Water Works and Water Treatment; Sewer 
age and Sewage Treatment; Municipal and 
Industrial Wastes; Investigations and Re 
ports; Design and Supervision; Research 
and Development; Flood Control 


Finkbeiner, Pettis & Strout 


Carteton 6 Firtneimer, 6. @. Pettis, Hareid KH. Streut 
Consulting Engineers 


Reporte Designs Supervision 
Water Supply, Water Treatment, Sewerage 
Sewuge Treatment, Wastes Treatment, 
Valuations & Appraisals 
518 Jefferson Avenue Toledo 4, Ohio 




















Consulting Engineers 
Water Sewage Electricity 
Industry 
Reports, Design, Supervision of Construc- 
tion, Investigations, Valuation and Rates 


4706 Broadway. Kansas City 2, Missouri 








CAPITOL ENGINEERING 
ORPORATION 
od 7 *, as 
SEWAGE WATER 
SYSTEMS WORKS 

Designs and Roads and 
Surveys Streets 
Planning Airports 
Bridges Dams 





Executive Offices 
DILLSBURG, PENNSYLVANIA 








Freese, Nichols and Turner 
CONSULTING ENGINEERS 
2111 NATIONAL STANDARD 

BUILDING 
HOUSTON 2, TEXAS 
CH.-1624 








Additional Engineers Cards on Next Page 
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GANNETT FLEMING CORDDRY 
AND CARPENTER, INC. 


eo 


HARRISBURG, 
Mae h, Fle 
bn wy n.d 


Pittebur Pa 
Philedelphic, Pa 

Sewage, Industrial Wastes 
DisposalRoads, Airports 


Water Works 
and Garbage 

Bridges, Flood Control, Traffic & Parking, 
Appraisals, Investigations & Reports 


The Jennings-Lawrence Co. 


Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment 6 Distribution 
Sewers 6 Sewage Treatment 
Reports — Design — Construction 


1392 King Ave. Columbus 12, Ohic 


Investigations, 
Supervision of Construction ond Operations 
Appraisals and Rates 
25 West 43rd St.. New York 36, N. Y. 








GILBERT ASSOCIATES, INC. 
s ead © i 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading. Pa. Washington 
Houston Philadelphia 





Jones, Henry & Williams 


Consulting Sanitery Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


821 Security Bidg. Toledo 4, Ohio 


Tue Prromerer Associates, Inc. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurements & Special Hydraulic 
Investigations 


New York, 50 Church Street 








GLACE AND GLACE 


Consulting Senitary Engineers 
WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 
Design. Construction and 
Supervision of Operation 
1001 North Front St. Harrisburg. Pa. 


Engineering Office of 
CLYDE C. KENNEDY 


SANITARY ENGINEERING 
=< >—___—_ 
SAN FRANCISCO 


LEE T. PURCELL 
Consulting Engineers 
Se & 
) Supply 6 ~~ —--,* ony A. 
tigations & 
Analytical Laboratories 


36 De Grasse Street Paterson 1, N.J. | 








GREELEY AND HANSEN 


Engineers 
Samuel A. Greeley Paul Hansen (1920-1944 
Paul E. Langdon Kenneth V. Hil 
Thomas M. Niles Samuel M. Clarke 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 &. State Street, Chicago 4 


Morris Knowles, Inc. 
Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal, Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh, Pa. 


Thomas M. Riddick 
Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, Stream 
Pollution Investigations, Chemical and Bac- 
teriological Analyses. 


369 East 149th Street 
New York 55, N. Y. 











HAVENS AND EMERSON 


w tt. HAVENS c. A. Smanson 
A. A. oveoER °c. To..es * WwW. s0NES 
". 4. MOBELEY 4. Ww. avery 
°. & PALOOSAY *. & OnDwayY 


CONSULTING ENGINEERS 
WATER, SEWERAGE, GARBAGE. INDUSTRIAL 
WASTES VALUATIONS —LABORATORIES 
LEADER 8.06 WOOLWORTH BLDG 
CLEVELAND 14, 0 NEW YORK 7, N.Y. 


WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 


Consulting Engineers 
10 Gibbs Street Rochester 4, N. Y. 


ROBERT AND COMPANY 
ASSOCIATES 


ATLANTA 








Hayden, Harding & 
Buchanan 


c iting t ¢/ J 
John L. Hayden 
John H. Harding Oscar |]. Campia 
Waterworks, Sewerage, Civil, 
Mechanical, Electrical, Structural 


$10 Park Square Building, Boston, Mass. 





Metcalf & Eddy 


Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airfields Valuations 
Laboratory 


Statler Building, Boston 16 


RUSSELL AND AXON 
Consulting Engineers 
Civil—Sanitary—Structural 
Industrial—Electrical 
Rate Investigations 


408 Olive St., St. Louls 2, Mo. 
Municipal Airport, Daytona Beach, Fia. 








HAZEN AND SAWYER 


Engineers 
Richard Hazen Altred W. Sawyer 


Municipal and Industrial Water Supply 
Purification and Distribution 
Sewage Works and Waste Disposal 
Investigations, Design, 
Supervision of Construction and Operation 


122 East 42nd Street New York 17, N.Y 


Nussbaumer, Clarke & Velzy, Inc. 


Newell L. Nussbaumer—irving Clarke— 
Charles &. Velzy 
Water Supply and Treatment 
Sewerage & Sewage Disposal 
Garbage Incineration 
Municipal Planning 
500 Fifth Avenue, New York 36, New York 
327 Franklin St. Buffalo, N. Y. 


MILES O. SHERRILL 


Engineers 
Marion C. Welch, Associate Engineer 
Water Purification & Distribution am, 8 a 
Sewage Disposal— Val uations 6 l= Same, Bee 


pal Engineer 
Huntington, Vv 
“The Sherrill Engineers” 
1412 Bardstown Road Louisville 4, Ky. 











JAMES and BAXTER 
Associates, Inc. 
Architects and Engineers 

A complete professional service 

Architectural, Civil, Industrial, Municipal 
2962-64 Coral Way. Miami 34, FLORIDA 





PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
G. Gale Dixon, Associate 
Wellington Donaldson, Staff C lant 


Water, Sowege, Drainage and 
Industrial faste§=© Problems. 





Transportation 
New York 6, N.Y. 


Structures — Power 


5! Broadway 














J. E. SIRRINE Company 
Engineers 


Water Supply & Purification 
Sewage & Industrial Waste Disposal 
Stream Pollution Reports 
Utilities, Analyses 


Greenville South Carolina 





ae 
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CONSULTING ENGINEERS 
Specializing in the Field of 
WATER AND SEWAGE WORKS 








Continued 


Alden E. Stilson & Associates 
Limited 


Cc rrr) Bool 
’ ¥ 





Water Supply—Sewage— Waste Disposal 
Bridges—Highways—lIndustrial Buildings 
Studies—Surveys— Reports 


245 North High St. Columbus, Ohio 


WESTON, ECKENTELDER 
and HOOD, INC. 
— Cosmsionte 


Stream Pollution, Industrial Waste Disposal, 
Waste Utilization, Water Supply, Toxicity 
Evaluations, Laboratory Analyses, Surveys, 
Reports, Research and velopment, Process 
Engineer, Plans and Specifications, Oper- 
ttion Control 


318 Market St. 


Lh iets 





Paterson, N. J. 








Benjamin L. Smith & Associates 
Engineers 
Investigations — Reports 


Designs Supervision Valuations 
Municipal Engineering and Public Utilities 


11 North Pearl Street 
Albany 7, New York 


PAUL A. UHLMANN H. E. BONHAM 
CARL E. KUCK NYE GRANT 
Consulting Engineers 
Water Supply and Purification 
Sewage and Industria! Waste Treatment 


4954-58 N. High St. Columbus 14, O. 


Weston & Sampson 


Water Supply, Water Purification, Sewer 

age, Sewage and Industrial Waste Treat 

ment, Corrosion Control, Laboratory Service 
Supervision, Valuations 


14 Beacon St. Boston, Mass. 








SPANSKI and WILLIAMSON 


Engineers — Geologists 
Groundwater Exploration 
Investigations and Reports 
P.O. Box 151 
Springfield. Illinois 





MR. CONSULTING ENGINEER 


Are you interested in both 
WATER & SEWAGE 
If so there is no better place for your 
professional card than in this dual 
interest magazine 


WATER & SEWAGE WORKS 


Whitman & Howard 


Engineers (Est. 1869) 


Water Supply, Water Purification, Sewerage, 

Sewage Disposal, Water Front Improvements 

and all Municipal and Industrial Develop- 

ment Problems, Investigations, Reports, De 
signs, Supervision, Valuations 


89 Broad &t., Boston, Mass. 








STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


327 S. LaSalle St. Hershey Building 


Muscatine, lowa 











Chicago 4, Ill. 


Wertz Engineering Co., Inc. 


Consultants, Designers & Constructors 
Water Supply & Purification 

Sewage & Industrial Waste Treatment 
Stream Pollution Studies 

Chemical & Bact. Laboratory Service. 


441 North 2nd St. 








WHITMAN, REQUARDT 
& ASSOCIATES 
Engineers — Consultants 

Civil—Sanita Structural 
Mechanical— Electrical 
Reports, Plans, Supervision, Appraisals 
1304 St. Paul Street 
Baltimore 2, Maryland 





Yes, it is possible to stay in a downtown 
“heart of the loop” hotc! at modest 
prices Eni y the friendly atmosphere 
and fine food plus the convenience of 
} being so near to business 
entertainment of the fabulous loop. 


shopping or 


Rooms with detached beth $3—with 
bath from $4—Home of the famous 


Crystal Bar. 


Write 
for Booklet 


Carefree living enhanced by. . . large, 
cheerful guest rooms... private pool, ocean Go # 
beach, cabana club . . . dining room and."¢ 
cocktail lounge. : 





Madison, East. of LaSalle 


On the Ocean \* =< S | 
at 43rd Street MIAMI BEACH 
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CONVENTIONA AGE DIGESTER 











There’s no mystery to the Dorrco Densludge Di- 
gestion System. Major components are a Den- 
sludge Thickener followed by a Dorr Digester 
equipped with a high-capacity, draft tube mixer. 

How are such amazing reductions in digester ca- 
pacity requirements possible? 

First Primary digester volume is halved 
because raw sludge volume is reduced by one half 
by removal of excess water in Densludge Thick- 
ener ... same digestion detention is provided with 
half the digester volume. 

Second Secondary digester is not re- 
quired . . . supernatant is eliminated . . . only 


storage volume required is for digested sludge. 

Third High capacity mixing means a 
smaller digester due to increased volume utiliza- 
tion efficiency. 

And Densludge Digestion can be used with any 
flowsheet in both new and existing plants. Design 
loadings may be as low as '% cu. ft. per cap. for 
primary treatment plants and 1'% cu. ft. per cap. 
for activated sludge plants. For the complete story 
on Dorrco Densludge Digestion, backed up by op- 
erating results from full scale installations, write 
for Bulletin No. 6262, Dorr-Oliver Incorporated, 
Stamford, Conn. 


TorR-CourirvwEeER 





W&T WATER DIAPHRAGM EQUIPMENT 


‘has stood 
the test 
of tume...” 


At Houston’s San Jacinto Water System, 
W&T equipment — some of which is shown 
above — “has stood the test of time and has 
been used under many adverse conditions and 
always with satisfactory performance,” accord- 
ing to Mr. Clyde R. Harvill, Superintendent. 
This dependability and long life result not only 
from proper design, but from the selection of the 
right 
purpose. 


parts and materials for every specific 


HOUSTO 


+5 
j ROY HOFMEINZ. Mager 
| UTILITIE EPAR TRENT 
! an Jacir Weter Systew 
12555 mn 
r 


rive 
Houston | Texas 


Jenuery i955 


Wallace and Tiernan 
1112 Netione! City Bank Bui 
Dellies, Texes 


iding 


Gentlemen: 


The initial installation of 14 Wallace anc Tiernen Water Di aphregm 
@ 


Chtorinetors in Houston wes made in mid-!929 under my supervision, Since 


thet time the number of your chiorinators hes increased to 55 ef the present 
time, 


The most recent installation was last year 


hiorinetors at the Houston 


mn your furnishing anc 
Weter Purificeti 


installing 


four GOOO ib, per day m rien, 


ition to Wallace and Tiernen 


jers which were 


we heve 
direct 


) of your Chiorine 
on. 


In ad 
Res 


hiorinetors, 


jue! Recor installed under my 


in our dealings r orgenizetion for more then @ quarter of @ century 
advice enc to 
this time have not been di sappx stood the test 
been used under many edverse conditions and siweys with 
setisfectory performence, 


with you 


we heave relied on your personne! for serv @ and technica! 


nted, Your equipment has 


of time and has 


Very truly yours, 


4 haw 


iyoe R, Hervi it 
Superintendent 
Sen Jecinto Weter Systes 


Since 1913, W&T research has consistently 
sought out new designs, principles and materials. 
Every new development is placed under rigid 
field tests to prove it can meet the exacting 
standards that dependable and economical 
chlorination demands. 

When you depend on W&T equipment, you 
have the assurance that 40 years of experience 
in the chlorination field is being used to bring 
you the best in design, parts and materials — 
selected to stand the test of time. 


WALLACE & TIERNAN INCORPORATED 





25 MAIN STREET, BELLEVILLE 9,NEW JERSEY 





